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THE LATE GEORGE ARCHIBALU DOUGl.AS 
STUART, I.C.S. 


The death of ilr. 0. A. D. Stuart, I.C.S.. Diredor of Agriculture. 
Madras, came a.s a severe blow to the De)iartiuont which he has so 
ably directed during the la,st o years aud to his man}’ friends in 
India. Mr. Stuart, wlio was l)orn on 1st Decoj^ber. 1870. was the 
son of "Mr. G. 11. Stuart, a former Director of Pul.#lic Tn-Uruction. 
and tlie nepliew of Sir Harold Stuart. He was educated at 
Weymouth School and Emmanuel College. Cambridge, lie joined 
the Indian Civil Servi(a‘ in the year 1002, his tirst post being that of 
.\s.si.stant Collector of Pollaclii Divisicpi in the Coimbat(>re Di, strict. 
Thereafter he wa.s engaged in Settlement work in the Salem District 
and also in the di.stricts of Chinglepnt and Xorth .-^rcot. In HUl 
he acted as Director of Agriculture for a short iieriod, and received 
the permanent appointment in 1916. on the transfer of Mr. D. T. 
Chadwick to tlie post of Indian Trade Commis.sioncr in London, 
which he held to the date of his death. To follow two Directors of 
tlie calibre of Mi-. M. E. ('ouchman and Mr. D. T. Chadwick was no 
light task, but .Mr. Stuart soon e.stablisheil himself in the confidence 
and affection of tlie memliers of his Department, and the pleasant 
relations whicli existed between them continued to the end. He 
olhciated for iMr. Mackeuna in the post of the Agricultural Adviser 
to the Government of India for six months in 1919. Mr. Stuart s 
popularity u as not confined to iladras and he was a genuine 
favourite with all tlie members of theDepai tmeiit throughout India. 
He was one of the ablest and most popular members of the Board 
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of Agriculture where his practical comnioiiseiise combined, with a 
genuine cnnfiilence in his Department earned him the respect of 
everv one. 

The affection and esteem in irhich Mr. Stuart was held by the 
nicinhers of the Madra.s Agricultural Department has been admirably 
siimiitarized by one of tliem as follows : — “ His sympathy for the 
.Me, 'Iras Agricultural l’>epartinent was whole-hearted. He never 
promised if lie saw no chance of performing. If he promi.sed to 
hcl]), he helped to the best of his ability and never spared himself, 
lie never took credit thatwa.s duo to another." 



THH LATH CHORCl-', ARCMIBAI.D DOLGLAS STUART, I.C.S,, 





SOME COMMON INDIA.N BIRDS. 

No. l:l, THE INDIAN HOl'SE-SPAHP.OW 
(PASSER DOMESTTGUS INDIOUS). 


T. BAINRIUOOE FIJiTCIIEU, n.N., RE.S., F.E.S., F.Z.S,, 

Imperial Eulomolapsl ; 

.\NI> 

('. M. INGUS, M.B.O.U., F.E.S., F.Z.S. 

The Ti\(liAii House-Sparrow needs little intiiKhietion to our 
reader, s, as it is only too familiar tlirougliout India, occurring 
alfundantly in all tocvns and by no means uncommonly in all 
country districts. The luditm rare differs slightly from the form so 
familiar in Europe in l.teing usually much, whiter about the sides of 
the head and in having more black below the eye and at the, base 
of tlie cheeks, so that the Eastern form look> more briglitly coloured 
tlian the 'Western, but these characters vary considerably and the 
Indian race is not nov.' coirsidered as more than a local foini of the 
Europearr .species. However, as Hume says, Mhat is m a name 1 
Call him dowesticut; or indicus, it rloesn't alter his dcprar ed nature, 
does not make him one whit less detestable — only there is a certain 
hicHS (I no)) liicoiyJo .sarcasm involved in tJie Liiineiiii name that 
aggravates. 

“If domesticity consists in sitting upon the punlcah-ropcs 
all day, chit, chit, chit, chittering ceaselessly when a fellow cvants 
to work, banging down in angry eonflict with another wretcb on 
to the table, upsetting the ink, and playing old Harry with 

( i 
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pveryt!iiiig. strewing one’s (IrOTing-roon; daily with straw, feathers, 
rags, and everv c-onoeivat)le kind of rulibish in insane attempts to 
liuild a nest where no ne.st can tie- if, I .say, these and fifty similar 
atrocities constitute doniestieity. heaven defend us from this 
gre.atlv landed virtue, and let us cease to preaeli to our sons the 
meriti! of domestic wive.s ! Conceive a wife evincing similar 
tcudeni'ies I Wiv. there isn’t a jurvin the country who would 
not return a verdict of ’ sarve her right.’ even if the unhappy 
husband should have wrung her nedc before the golden honeymoon 
had run out.'' 

'the above eoiidemnafion of the Sparrow is certainly sweeping 
but thei’e is 110 doubt that this bird must, be reganled as a decided 
])esl ol all well-urdoreil househcrhl.s in a country .such as India, 
where tlie nuuuu'ou.s open doors and windows afford easy enl ranee 
,ind e.\il and the hdty rooms and verandahs, with their heavi' 
pi'ojectiug cornices ami luiinerons chinhs and erevices, provide the 
.S]iarri)w with siudi a convenient viiriety of suitable nesting-places, 
Noisv. pugnacious and untidy will perhaps siiin u]) the c haracter 
of this bird. ( 'iinning. crafty, hardy, and well-nigh omnivorous, 
it has bc'conie a ])ai'asite ol the human race and is well described 
liy the epithet of " I lie avian rat." flourishing especiallv in localities, 
siicli as towns, where himiaii ac-tivifies have' upset the normal 
11.11111110 ol Nature and destroyed or driven awac' the natural 
checks, e.sperially the birds of priw whinh liel]) to reduce the 
numbi'is of this bird in rural areas. 

In Kurope. America and .Viistralia the Ilou.se-sparrow is justly 
regarded as a very serious pest of growing crop.s and. althcugli 
lelentless perseciiliou is eairied on and its numbers ke])t in cheidc. 
it is still able io mllici aimuallv loss and damage that can oiilv be 
reckoned in millions of pounds. In India, things are not quite 
so bad mainly because the Sparrow is kept in clieck by mitnial 
I .iUsts ( M ( pt in huge towns. Not only do its disorderlv and noisy 
habits make Jt an active nuisance in and around houses, but its 
fond consists largely of vegetable matter accpiired at the expense 
of its rightful iniman owners. Mr. Mason examined tlyc 
stomach-contents oi eight birds at Push and Mr. d’Abreu of eight 
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others iit Nagpur and in all cases (hey were found to contain seeds 
of various grasses, ijieluding cultivated forms such as rice and oats ; 
none of the birds from Nagpur contained any insects and of the 
eight from Pusa only two coi'itained. Iietwcen them, two small 
weevils and another small beetle. The voun!; nestlings, it is tTue, 
are fed largely on an insect diet, composed chieflv of caterpillars, 
but as the young grow older the proportion of insect food given 
them i.s diminished until, when they are about three weeks old. 
their diet is iliade up almost wholly of grain. The same storv is 
revealed in Australia, whither this bird has iieeii introduced 
with tlie unfortunate j-esults .so often encountered in the case of 
introduced animals and |)lants and in a Rulletin on " The h'ooil 
of Australian Birds we read that, ol 127 Sparrows examined, 
sixty-four birds contained wheat and maize seeds and it is remarked 
that this bird is a jiest anywliere. in spite of the fact Hiat it eats 
many insects. " Bcside.s grass-.seeds and occasional in.sects. lli.e 
Sparrow doe.s not disdain the smaller frnits and in the inulberrv 
season an extra annoyance is added to its presence in houses 
owing to its partiality for tliis fniit. 

The nesting .season is i)iincipall\' Irom Fel.nuary to May but 
tAvo or more lu’oods are undertaken aiuuiaily and Ineediiig 
continues througliout tlio year, the semi-domesticated conditions 
of this bird's existence not restricting it to any one season of the 
year. Its nest is a shapeless bundle of straw, grass, rags, avooI 
or anything else obtainable, tliickly lined with feathers and stuffed 
into any available hole or recess in or about houses, walls, old wells, 
etc., or rarely even in the centre ol a tliick luish. If a tree or a 
climber on a wall be clioscn for the nesting site the nest is better 
made and is often a substantial dome-like structure with the 
entrance at the side, but its position is usiuilly lietrayed by 
long untidy pieces of straw left trailing outside. Five or six eggs, 
sometimes even more, arc laid at each breeding season, tlie eggs 
being typically somewhat elongated ovals and but little pointed, 
either greenish, grevish, or yellowish-white, matk'ed with close 
frecklings, fine lines (>r smudgv streaks of dull dingy sepia, olive, 
yellowish or purplish-broAvn. (Iicse markings liemg sumetime.s 
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sharply clefiiiecl, and often showing a tendency to form a blotchy, 
mottled, ill-defined cap at the larger end. The eggs vary much in 
size hut average about 20 mm. long by 15 mm. broad. 

Besides the natural enemies of the older birds, the nestlings 
are attiuhx'd whilst in the nest by the grubs of a fly, Passerom,yia 
heterochmta, which laj s its eggs in the nest and whose larva buries 
its anterior c.Klremity in the shin of tlie nestling, usually under the 
^\•ings or the legs, and sucks its blood. This fly is widely distributed 
in Africa and has Iteen found in China and in India at Piisa and 
Coonoor and is prolrably widely distributed in India. The numbers 
of the adult birds are largely kept down in the mofussil by hawks 
and probably also by the Indian Vampyre Bat (Lyroderma lyra) 
which hunts by uiglit along the hedges in which these birds 
congregate in the evening to sleep in flocks, this habit affording 
an opportunity of netting them in quantity when it is desired to 
reduce their mimhcrs. 

The Iiidiau House-sparrow occurs throughout the entire Indian 
Ihiipirc and in Ceylon but is not found in the Andamans or Nicobars 
or in the south of Burma. It ascends the, Himalayas to moderate 
clevalious. It is oidy loo abundant in mo.st parts of its range hut 
is rare iu some localities. 



CO-OPERATIVE CONSOLIDATION OF HOLDINGS 
IN THE PUNJAB. 


II. C.-\LVEET, I.C.S., 

Ilefiistmr, Go-opemtkc- Societies, Punjoh. 

I’nERE has b(!eii SO much written about tlie evils and di’awl)iicks 
of o,\'(!essive fragmentation of holdings that the subject needs no 
introduction. In the Punjab the average holding is somewhere 
between six and tiftcen acres ; the actual figure depends on wliether 
holdings of less than one acre, and holdings attached to houses, etc ., 
are omitted. This holding is sufficient to maintain a famil)' in 
decent comfort if the right crops arc grown, if the land is put to the 
best use, if adequate capital is invested and if several other 
conditions are fulfilled. But for those small hohlings, it is 
essential that the fields should be concentrated in one place, s(.) 
that tire attention, the time, the energy and the intelligence of 
the cultivator may also be concentrated there. In this province, 
however, custom ordcu’s otherwise. The land is held fry the 
owners of villages either bv ancestral shares or by actual 
))opsession on the ground ; the tendency now-a-day.s is for an 
owner's rights to lie measured by the actual area in his possession, 
l)lus a share in the village common, or s/raruifid. The universal 
custom is for sons to inherit equal shares, except where there 
are sons by different wives, when it sometimes happens that 
the sons of each wife inherit an equal share and divide amongst 
themselves. Tluxse shares may be held in common, the brother s 
arranging amongst themselves the fields each shall cultivate or even 
cultivating in conimoii and sharing the produce. There is a strong 

1 f ) 
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tendency, howevei', lor each brother, especially when he begets a 
fiiinilv. to lake liis own share as his separate property and to leave 
lii,s lii'others alone in the management of their own shares. There 
is no custom, .such as is found in Europe wliere the Code Napoleon 
is in foice. of the elder brother buying out the younger and so 
Ijecoming sole pro])rictor of the ancestral land. The effect of these 
tcndeiu ies is for the land to be held in smaller and smaller parcels ; 
and, as on partition amongst the heirs each claims ami expects to 
get a sluu e m (>acli kind of land, each owner becomes possessed of a 
uiimlier of iields scatlerod throughout the area of the village. In 
those ])ortions of the i)rovince where the crops were more secure 
owing to the rainfall being more assured, this fragmentation has 
pini eedcd to a gj'eater e.xtent than in districts with j)rccarious 
i'ainfa,ll. wliere a small scattered holding would not have sufficed to 
maintaiu a family. Perhaps, this tendency has gone further in 
.lullundur than iu any other cli.strict. Juilundur is in the central 
I’uujal) ; Its fertility has led to the growth of a large population 
[iiessing heavily on the. soil ; the facility with which wells can be 
eonstiucted has led to the land becoming largely dependent on 
this foi'ui of irrigation ; the forces making for fragmentation 
have under tlicse circiimstauces jirodiieed some startling results. 
Ill eight villages, the average field does not e.xeced one-fourtli 
of an acre iu area ; the 2,549 owners possess 12,800 acres, or 
about five aercN each, but these 12.800 acres are divided into 
no less than (ill, 492 iields, so that each owner has on the average 
2.') iields. In one village, 584 owners own 2,353 acres in 
10,311 tields, the average lieing oue-sevciith of an acre. In 
the neighbouiiiig districts of lloshiarpur and tdirdaspur the 
pioiess of fiagmcntatiou has resulted in similar coiiditioiis. 
In the rest of the province, outside the great canal colonies, 
somewJiat similar features are to be found, though not to so 
marked an extent. 

In .Juilundur, owing to the succes.sive partition of holdings, 
sbaies in wells have also been divided, so that a man may oum a 
one-si.\teent/i of one well and one-eighth of another and so on. 
The econmnic loss due to this system may be imagined. 
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The evils of fragmentation are obvious ; tlie renierly is not so 
easy to find, ft so happens that the three districts mentioned are 
those in which co-operation has made most progress, and in which 
the co-operative spirit has been best developed. It occurred 
to me that a solution along co-operative lines might be found which 
would prove acceptable to the cultivators. To this end, I 
propounded a scheme and discussed it with co-o|ierator,s and the 
staff at various meetings ; as a result model bv-laws were prepared 
with an explanatory note, and efforts were made to persuade oivners 
to give the scheme a trial, ft was e.ssential that the e.xperiment 
should rest upon a voluntary liasis. for the siinjile reason tliat there 
were no powers of compulsion ; at the same time it appeared 
necessary to insert a provision for decision liy a majority in case 
otic or more owners turned obstruct ionist . The scheme put forward 
was as follows : Each owner had to agree to the desinibility of 
consolidation, and to the general idea of rcpcirtitioii of the village 
lands with this end in view ; each such owner had then to agree to 
abide liy am' plan of repartition approved In' two-thirds of all the 
owners ; and further to give up possession of his own lands and to 
accept in exchange the lands allotted to him ; all disputes to be 
referred to arbitration ; possession so given was to lie cultivating 
possession for four years only, on the expiration of this period, the 
former possession was to lie restored unless all the participating 
owners uiuiiiiiuously agreed to retain the new division as 
permanent ownership. Persons accepting these conditions could 
form a Co-operative Consolidation ol Holdings Society. The 
general meeting would discuss the method of partition and decide 
on the main principles to be observed, such as the kinds of lands, 
the retention of former possession, and whether minor cliffeiences as 
to trees, eti ., should be made good by money payments, and so on. 
In the case of auv difference of opinion, any resolution would 
only be binding if two-thirds of the members approved of it. If 
there were not two- thirds of all the members in favour, then it 
would be necessary to devise some alternative method, or the 
society would di.ssalve. When a method of partition had been 
decided upon, the managing committee was to proceed to draw 
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Up ii ficlieiue of repartition in accordance therewith. This scheme 

was to 1)0 placed before the general meeting ; if two-thirds of all the 
membfii's accepted it. it would be binding on all, otherwise it was 
to be discarded. If a .scheme received the approval prescribed, 
mciulau's were bound to gu e up and accept poss^ession in accordance 
with it, A member, wlio felt aggrieved, could refer the point in 
dispiile (o aibitratioii. Memlier.s, thus exchanging land, would be 
1 (‘Hants lor four vears ; during that period, any, who chose to convert 
this temporary ))osse.^sion into permanent exchange of ownership, 
wet (‘ at libet ty to do so ; tind it was intended and lioped that many, 
i f not most , would do tlii.s Itol'ote tlie four years elapsed. At the end 
uf four vears, niembei s rvould have to decide whether they would 
revert to the former posse.ssiou or make the new scheme permanent 
oi' retain tlie temporary ai langement for a further period. Failing 
ciimplcte ttnaniniity. the lields were to be restored to tlie former 
(iwiK'fs. and the society would automatically come to an end at 
the end of five yeai s. The e.\( ra yetir wa.s allo wed for the .settlement 
Ilf disputes liy arbitration. 

I'nilei' thi,s .sclieme, a meinlier only fiouud himself for four 
veais ; he agieod to abide by tlie decision of two-thirds of all the 
members as to the mode of partition, and In- a similar majority 
as to the actual partition on the ground, lie could not be deprived 
Ilf his old lields beyond four years without Ids own consent, as an 
unaninious vote was nccessaiy to convert the exchange into a 
cliaiige of owuerslii]). 

'1 Ills was the scheme. In placing it liefore the people, the staff 
relied upon preaching aiUL persua.sioii, and not upon the element 
ol con:])ulsimi. I he people .soon came to see and appreciate the 
ad\-aiitages. but ovciyone feared that he, at least, would lose by 
giving .11}) his own very precious fields for someone else’s inferior 
ones, it was obvious that if a revolution of this nature was to be 
caniwl thi'ougl) on a permanent basis, everyone must be satisfied 
anil J O one must lie loft discontented. It miglit be possible to 
rejiartition one or two villages by catching the lic.sitant over the 
compulsoi'}' clauses ; the general idea would fail if there ^^'e^c any 
disgi untied lo decry it throughout the neighbourhood. 
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• With such considerations in view, the power of compulsion bv 
two-tliirds majority has so far never been used ; if anyone objects 
to one plan another is tried and so on until everyone is satislied ; 
in one case at least the staff were too auxioiis for results, and paid 
too little attention to objections with the conseciuence that the 
owners refused to have the decisi(ui ratified when it was placed 
before the Revenue Officer. 

Now for the accomplishnient. Tlie staff of the Cooperative 
Department are for tlie most part sons of actual cultivators, and 
so in sympathy with rural feeling ; the Inspectors arc now generallv 
graduates in economics who study practical applied rural economics 
in the ordinary course of tlicir duties ; they e.yercise uo legal powers 
at all ; they have to rely upon their powers of propaganda ami 
persuasion ; they are specially educated men speakirrg to their 
brethren with knowledge begotteir from careful training. 

In all fit) Societies for the Consolidation of Holdings liave been 
l egistered * ; each society lias been organized in a difierent village, 
Imt it is not always tlie whole village that is )>ut to repartition 
at once. iSometijiics a lilock of laud is tried as an e.xjteriment, 
sometimes a subdi\’isioii. .sometimes the whole area.f 

111 4o ^•illages com[)lete or jiaitial repartition has been 
concluded, in 39 cases tlie repartition has lieeu coiitirmed hoforc 
the Revenue Otlicer (mutation has been sanctioned), and tlic 
change incorporated in the veeurds ; in the remainder, mutation is 
pending until the officer visit.s the village. 'I'lio gross result is 
that 1,653 owueis. who formerly ]Hi.ssessed S.lOO acres in 
fields, now liave this land consolidated into :f,ti71 fiekbs. 

TJie reduction in field mimhcrs cx'aggerato.s the effect, a.s in 
many cases an owner had prec iouslv two or more fields contiguous ; 
but there can be no doubt, that the seattere.l holdings liave. been 
changed for solid blocks. Tlie average size of a field before 
consolidation was three-quarters of an acre ; now it is four acres. 
In eleven of these villages, before coiisolidatiou. the. average size 

* Up t(i llic eixl of Sr])temK’r 11)21. 

t U; is of special interest to note that, in several villages wJiere only eertaiii blocks were 
nrst readjusted, the owners of other blocks arc now asking for help in readjustment. 
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of a field in each village was not more than half an acre ; now 
it is less than one acre in only one case, and less than two acres in 
two more. 

fn iieaily all cases, the exchange of posses.sion has been made 
peniiaiicnt from the start. 'J'his was not advocated from the fear 
that a measure too revolutionary might not be found acceptable 
at lijst. As a matter of fact, when the owners have got so far 
as exchange of possession, the plunge into permanency is robbed of 
its terrors. 

Of the economic results, it is too early yet to say much. 
Prosperity is not built up iii a day ; but the reports received show 
ali'eady some changes. In one villfigc it has been possible to get 
rid of ,'i, guard {mklni) over the crops, thus .saving a sum equal to a 
consideraide proportion of the revenue charged on the land. In 
(.duuikot rents have increased for the compact bloclis, as the 
tenants find tho.se more easy to manage. In this village the 
consolidation has created parcels of land whicli can be irrigated 
Irom a well ; previously fields were on the average three-quarters 
of an acre in area, now the average is over four acres ; the former 
is too small to justify a well, the latter is large enough to make 
one protitable ; already six new wells are under construction. 
Another advantage (tiscovered is that, with larger fields, there is 
much economy of canal water, lo irrigate a number of petty 
■scatteiecl fields involves a waste of water as it has to be carried 
o\ei a number id channels ; with a cousolidated holding this 
source of waste diminishes. Jii another village it is proposed to 
plant fruit frees on portions of the new parcels of laud. 

Ill some cases it has been found that the fields were actually 
loo small to make cultivation worth the trouble involved, and 
wcic left untouched in consequence ; this difficulty has now 
disaiqiearcd. In one village the owners, after consolidation had 
given them compact parcels, bought Mestou ploughs. These 
ploughs are not handy for the very small fields, but this difficulty 
does not reiiiain when tlie fields are large. 

01 dilliculties mucL could be wi'itteii. Every owner fancies his 
■iiuestial plots aie the best and dislikes tiic idea of exchange ; old 
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men hate to be disturbed, minors require special consideration ; 
the very small owners see no advantage, the bigger men have 
sometimes got more than they are entitled to and repartition would 
take this away ; mortgagees oppose any alteration, and occnjiancy 
tenants fear that their rights will be lost if their possession 
is disturbed ; some owners have migrated in search of work 
and their consent cannot be obtained. ,V1I these must be met and 
surmounted with patience and tact. Other difficulties are of a 
different order ; the village patwari sees his income from disputes, 
from copies for court use, and from otlier little sources threatened 
with reduction ; he also fears that with compact lioldino-s the 
number of patwaris will be reduced and his conscience suggests 
that, if tlie worst men are dismis.sed, he will not be a 
survivor. Tlie higher revenue authorities have shown much 
interest in the work, and as success is acliieved, tliis interest 
should grow. 

The most important feature about the work done is that it has 
Iteen shown that consolidation can be carried out in act luil practice ; 
the stage of discussioti and opinion and pious i-esolution lias been 
left behind. A beginning has been made, a small beginning, 
perhaps, but still a begimiiug. which is better than none at all. 
The year’s work marks a definite ste]) forward. 

The work demands the utmost sympathy and patience : 
nothing must be rushed, nothing lelt iinc.'cplained ; everv man’s 
objection must lie removed, even if he be the smallest owner in 
the .society. A village well satisfied with it.s experiment in 
consolidation will be of more value for propaganda than many 
lectures. 'Die cultivafors readily grasp tlie advantage.s ; each 
is ready to take his neigliboiir's land, but not so readv to give 
up liis own. The main elements of co-operative action must be 
carefully preserved. The agreement to join in such a society 
must be voluntary and based upon the realization of a common 
need and of the desirability of securing it liy coiiiiiiou action. 
AVithin the society, everyone, be he a big owner or a small 
one, iiuLst have an equal voice ; the smallest man may make 
the loudest complaints ; the executive work must be entrusted to an 
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olccted committee but this must lie .answerable to the general 
ineetins ; no one must seek advantage at the expense of his 
neighbour. Tlie time for any element of compulsion from 
riovcrnmcnt lias not yet arrived ; there must be a long period 
during wliich the measure gains in popularity and acquires the 
('onndence of the majority ; jniblic opinion in its favour will grow 
as moT-e and more instances of the practical advantages ran be 
])iibliRlied abroad. Thdess the unexpected happens, years of 
stciidv ])orsistent projiagaiida will be re<piired before the evil of 
fragmental ion has lieen scotidied. 

We are not jirepai'ed to advocate any legislation at this 
stase ; it is ])robahlo that several steps will prove necessary 
in successiim. .\t present, there seems to be desirable some 
measure of juoteetion of minors and their guardians, especially 
o[ the, guardians ; it may. for instance, be necessary to provide 
that an act of consolidation approved by a guardian and by 
the general meeting sball be ]iresumod to have been done in good 
faith. 'Ihcn it iimv be necessary to enact that mortgage deeds 
relating to s))ecilic jiarcels of land sball lie deemed to apply 
to the land icceived in exchange on coiisolidalion. Occupancy 
ten.ants. who losi' their rights b\' abandonment or tliose who 
have no ]iower to transfer their rights, may need ])rotecti(m. 
although it is haiillv conceivable timt any couit would ]ienalize 
a man for consolidation, 'rium tbere is tlio dilficnlty connected 
'' ith absentees ; in tiie central districts of the province, it 
is not uncommon for the poorei- cultivatois to seek their 
fortune 111 .\merica or Australia, etc., without abandoning theii' 
lights in their ancestral ])lo 1 s. .\t ]ir(‘sent the biother usually 

guarantees the consent of the absentee, but tliere arc dangers 
in this. Tenants who claim compensation for disfui'liance, may 
give tionble. but this should not bo beyond adjustment. The 
time for conqmlsion has not yet come, liut the e.\])crience of 
otiier cnuntries suggests that without, some sucli power the 
work will not proceed very far. Hitherto, the pro])aganda has 
lieeii carried on amongst co-opor.ators wliose experience of thi' 
credit society lias served to show the advantage of joint 
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association, and it will be lie.tter to let tlie successful examples 
speak for the merits of tlic scliciue before auv compulsion is 
contemplated. 

The work is proceeding steadily, and it is hoped that al)out 
1 00 to 1 50 more villages will be readj listed during the current year. 
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cow PKOTECTION.* 


HY 

W. SMITH, 

Imperifil Doirif Expert. 

A GRKAT (leal has been said and written on this subjeel in India, 
and vast sums of money donated by pious Hindus are spent yearly 
on tlie maintenance of Pinjrapoles. Oowsalas, and various 
organizations in order to prevent tlie slaughter of cows, and to 
ameliorate the lot of aged and suffering cattle. The cow is held in 
veneration by the Hindu community, and the whole of the ]re,ople of 
India, w hether Hindu. Hahomedan. Silch or Chi istian. look to her 
for part of their food-supply in the form of milk. <//if (clarified 
butter), or other milk products. The great mass of Indians are 
vegetarian, .and there is nothing whi(di can take the, place of milk 
and the milk fats in their dietary. HecenI investigations have 
pi'oved that the vegetable oils whi(di are offered as buttei’ fat 
substitutes ate lacking in whaf is known as vitamines. which ai'C 
essential to the growth and the general well-being of the body. 
Mo.st Indians do not eat animal fats and. consefjuentlv for the 
fatty paid of their daily ration ri(h in the, neces,sai'v vitainine 
prijiciple, they must rely on butter fat alone. 

In view of these facts, it seems that, even from a purelv 
utilitarian point of view, it is good to have a very special regard 
foi the cow and all which pertains to her well-being, and 
consecjuently cow protection i.s a necessary plank in the economic 
platform of Indian progress. 

*.\'ute scut, on ref|uesl, to the Prii.eiiial Direct, ir of llie Corakslia .Muiidiil, Ltd., 
Cak uila. 
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Rome prominent men in India advocate proliiljition of the 
export of cattle as a form of cow protection, otlieis call I'oi' 
rinvcrnment orders prohibiting the slaughter of cattle for food, 
while a section of the rural community consider that the setting 
apart by the State of large areas ol land for grazing pui’|)o.scs only 
would solve the prohlem. Xo douht something can be .said in 
favour of all these proposals, hut it seems to me that the first and 
most needful form of cow protection urgently wanted in India is 
the stoyrpage of the slaughter ol young cows and female huffalocs 
in the large cities. 

In Calcutta and Bombay, and to some extent also in of her large 
cities, practically the total fresh milk supply of the citv is produced 
from cows fed, housed, and milked irigiit within the citv limit, s. 
These cattle are purchased in the prime of life, and gencrallv 
with their second call at heel, they are milked for one lactation 
period only, say, 9 months, and then immediately slaughtered 
to make room for another cow just calved, whiidi id' course shares 
the same fate as hei' predecessor, and so the pernicious .svstem 
goes on. 

Cp to sixty years ago. when railwavs began to serve as trans- 
port arteries to and from the great cities of the world, this .svstem. 
wliieh may he called the row-feeding ’ system, was in vogue in all 
the great cities of the world, and up to 18(i4 the whole of the milk 
<■()llsumed in tlie city id' London was produced hv " cow-fei-ders 
in or near the city. An ouf hreak of riiidorpest amongst the London 
cows bi'ought home to the late Sir Ceo. Barham, then a London 
eow-ownor. that milk could be |)un based at farms iii the rouutry, 
railed into London, and sold there, ol lietfei' (|uality. cleaner, and 
I'lieaper than the city ytroiluced milk. He at once put the iiiea into 
practice and made a forf.iiite in so doing, because tlie jiroduction ol 
milk in a lai'ge city from cows lied np all tlie year is not only 
insanitary and unnatural, but it is uneconomical, aud from the 
liomt 111 vicu of co.st it cannot compete with milk produced on the 
land by a bona fide farmer wdio kcejis liis cows over the dry period 
and only dispose, s of them when thov have become iuetlicient 
through old age, sickness, or accident. 
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Tli(' oxDOi ioni eottliB city of London lias been the experience of 
piai ticidlv cverv largecity in the civilized world with the exception 
of falciitla. -lud. Bombay. The introduction of milk from the 
countrv v(M V soon ruined the cow-feeders of Paris, Copenhagen, 
New Volk, and Chicago, and to-day no cows are kept in these 
cities. 

It inav he asked wliy have economic conditions not asserted 
tlieniscivcs iu the Indian capital cities and driven out the 
c(iw-l('cdi'i as they have done elsewhere. The reasons are many, 
hirst Iv. thi'ie is a preiudice amongst Indian consumers against 
jiastciiriziMl milk, and of course in a climate like India milk 
cannot he smit Irom the country into tlie city unless it has been 
pastcini/.ed alul cooled. Secomliy, the dairy industry in India 
has not lieeu taken ii)) hy the trained husine.ss capitalist, but 
is cai iied on hv poor men. viucducated and generally without 
organizing idiility; and. thirdly, these men who work tlio milk 
trade in India haye not the recpiisite teehnical knowledge to 
know how to tii'iit milk intended for consumption some distance 
from the soiiire id ])ro(liiction, nor for that matter is there any 
school or college in the country where they can acquire such 
knowledge. India is the only civilized country in tlie U’orld 
t(i-da.}- wliich has no piopcrly equijiped dairy school or college. 
An adtempt at teaching dairying has been made at some of tlie 
agi'icuitiiral colh'ges, hut only a,s part of a general agricultuial 
curih-.ihim. and it is within the last few months that the first 
pridessor ol daiiying has been ajipointed in India. 

M ithiii 1h(' la, St litteeu ye.‘i,rs. the exportto foreign coiintrie.s of 
cows or lemalc bmhdoos from India has not exceeded l.dOO head 
per year (md inrbiding the cattle sent by the dlilitary Department 
to .llcsopof.unia to .siqiply milk to war ho.sjiitaks during the war), 
and witliiu that same period of 15 years it may be taken that tlie 
iim-lc'-dmg srslem of milk |)riKluction in our four largest cities 
has l aiised the slaughter of not less than 25(1,0(10 young coi\-g and 
lemalc buffaloes. Cattle.-brceding in India is not in a highly 
organized ei milition and the country cannot stand this drain. How 
can it lie stopped ? No legislative measures are needed, but the 
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milk sup])ly iif our Ifirije cities must lie orgiinizcd on luisiness lines 
anil tlie milk pniduced umler licaltliy cimilitions on tlu' land wlieie, 
the, cows will spend llie whole of their natural li\-e.s. 1’his milk 
must bo pasteurized, cooled, and transported to the eilies and sold 
tliere in projicr sanitary jiaekages by |)roperly organiz.ed business 
units. 

A city milk .supjily produced under this cow-feeding system 
cannot be a satisfactory one. The crowded lanes and baclc allevs 
of a great city not only militate against the ])ioduction of clean 
milk of good quality, but it requires little argument to show that 
mills produced liy cattle housed in tlie heart of a great city wliere 
land is worth rupees jier s(|Uit.re foot, where taxes are liigh and 
wliere the cost of laboui', f(>ed and water is a luinilred ]ior cent, 
over riiml areas, must he expensive. It is verv (cxpen.sive, and 
therein lies tlie soliilion ol hotli jiiohlenis, /,c., the iintimelv 
slaughter of young cowsaitd the poor ,i.iul e\|u'Usivc milk supply 
of our large cities. !l publii-sjiirited luisiness men in India can 
ho induced to take up the questiou of dairv farniiug and produce 
milk under natural conditions in suitable rural areas and olFiu' 
such milk to the [uildic in the huge cities. They will be able In 
sell at such a price as the city cow-leeder cannot compete with 
and in a veiy short time drivi' this cow-leediiig luisiness out of 
cxisteni'O. as lias aJready lieeii done in the other huge citie.s of 
the world. 

The milk siqqily of Calcutta and Jhiinbay is not onlv tlie 
unist inexistence, but it is the most expensive., and as an a(lei|uate 
sujiply of clean pure milk i.s an absolute uoce.s.sity hn the liealtli 
of the eommunity, the introduction of dairv lai'miug methods 
atid the ti'ansportation and sale of lairallv pi-odiued milk in 
these cities not only is the best means of '' eow pi'otcction 
Init, whal is even more important, it is a sound method of " man 
protection ” and will fiavea real effect outlie liealrh of geiioratious, 
to come. 

I'lie Calcutta J’iiijrapole Society, it has been stated, spends 
some Jis. I,50,dd0 per annum in jirolongmg, fur a short poriotl, tlie 
life of, say, a eouiile of tliousand cattle, many of wliicli have already 
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iK'ailv leaclied tJic end of their natural existence. If the 
Indian niejchaul.s n’ho siipjiort tliis society u’ould put ten years’ 
suliBci ij)tions into a soundly organized and properly equipped dairy 
faun, tJie}' not (iJilv would prevent the slaughter of, say, 2,UU0 
voiing cows iinniially, Inil they would provide the citizens of 
Calcutta with cheap, clean, and jniic milk, and at the same time 
eai'ii foj- themselves a handsome dividend on their money. 



WATER HYACINTH. 


SKKIOL'J^ PKKT IN BEN(i.\l.. 


BY 

KENNKTJI -M.'LEAN, B.S. „ 

Fibr<‘ Esj)nl to the Giivmiim-i'l vj hcv'ia!. 

Watku R v.-M'i.NTH (Eichoniitt (fV/.ss/y.if.i-) is a native of Brazil 
aii'l has iviw accliiuatizcil itself throughout the Tropics. It is killed 
l)\' seveie frosts. Iieiico I lie more temperate zoiie.s arc free from 
the pest. The genus is called after a (lermaii .Minister who lived 
at the end of the 18th ceuturv, so that it is prohable that the plant 
lii'st l)ecanie kinnvn about that time. Tt would appear that its 
sjiiead has been due to its l)eautiful flower and that it found its 
way into the gardens in different countries, to spread cvcirtually 
all over the countryside. 

In Florida, ” admirers of the plant |daced plants in the St. 
John s lii ver in front of their hou.ses to beautify the suri'ouirdings.” 

Watei' livacinlli lir.st came to lie seriously eorrsidered as a pest 
ill Florida in 181)0, in (ilueeirsland in 1895. inCoehiti (‘liina in 1908, 
ill Burma about 1913, and in Bengal in 19M. Its profusion in 
I'lasteni Bengal at tlie time of the outbreak of war was credited, in 
some ciistricts. to the (lermans, and it beeaine known inloealitie.s as 
I lie '■ ( lerman I’ana., " 

riic phint IS supposed to have been introduced into ha.stern 
Bengal in 1910, but there is evideiiee that the plant had heengrowing 
III Fastei'ii Bengal fornianv vears prinr to tlial date. Klian Jialiadur 
.Mdiilvi Hemac etuddiii .Aliniad of Barisal talks of having seen it 
ill the h/iil (swampv) tracts of Backergiinge in his boyhood, and 

( :i3 ) 
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Mr. A. Jj. (Jnilik'ii siiito.s tint it is on record that the steamer 
coiLveyiiig Sii' John Woodluirii tliroiigli the hhil route in 1898 or 
1899 was (i(!laye(l whilst the weed was cleared away. 

The .N'arayuiigaiij Chainher of (.'ommerci^ was instrumental in 
hringiug the dang(.“r of the pest to the notice of (joverniueut in 
1914. 

In .\ugust 1 91 7, tliere were very higJi floods throughout Eastern 
Jlengal and the.se, ap])arently, were the means of carrying away 
miK h of the weeds to the sea, as in 1918 and 1919 the progress of 
the pest seemed to have a sct-liack. In 192U, however, and in the 
jH'Csent year (1921), water hyacinth has spread very rapidly, and 
serious (s)mplaints have heen leceived of its stopping navigation 
and d(‘stroying the dec])-wator paddy crops. 

In districts whei'o klKth (water-cdiannehs) are the oidy moans 
of tiavel. serious dilticnlties have ari.sen both through delays and 
file enliamemi'ut id' rates hy hoatmen (Plate 11). Several rivers 
am re|ioited to have hcssjine iin])assalde due to the weed, notably 
the liliairah in the .\iidia District ;uid tlie (.iorai wliich flows 
hetweeu Paridpiir and .le.ssore Di.stricts. Kiyois with .slow 
ilowine ( urrents am tpiiiddy blocked with the weed. 


klKIt-JIlSToRY OF WATKR HY.VCI.STH. 


The following doscl iption of water hyacinth will he found in 
the Pusa Bulletin Xo. 71 Hyacinth: its value as a 

I'ertdizer” l)v Messrs, hijilow and McLean. The authors were 
indcl.fcil to .Mr. |[, {J, Carter of the Botanical Survey for tlie 
d(’scri]iti()u. 


hiclxiriiia (■rti.'isiiHv. Solnis., hedonging to the family 
ontcdera. can s a u,„ti^-e id' Sout.li America hut ha.s now liccome a 
frouhlesome weed in otber countries, notalily I'lorida, Java, 
Australia .-md Imha. 'Phe plant is a hoih wliich multiplies 
e.vtensiwly by division of the mot stock. 


Mlion floating in water the plant lias large hladder-like 
ea -staiKS wlneh make ,t mmarkahly buoyant. The blade of tbe 
^‘-'ts ,,,s a ,sad. .a that the plant, wliieh multiplies very rapidly 
tamed ahouf. on the siirfaeo of the water anil soon l.eeomes a nest’ 






U'ATHi: IIVACIXTII 
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Will'll gioiviii!^ ill mud tin' liladdcv-like exiiaiisiimof tlm li'ul-stalk is 
iilisi’iit. The plants lieai' s])ike.s uf ten or twelve liaiid.soiiie lilae 
flowers. 'I'lie peiiaiitii is tunnel-sliajied and iisiialli- sli<ilitlv 
irreiiiilar ; it ends in six lobes. Tlie six stamens are, inserted on 
the periantli. The, ovary is .snjterior and three-celled and has 
axile placentation. The, tniit is a loeiilieidal capsule eoutainine 
seeds with abundant meaJy endosperm.” 

Jn the ” (standard (yelojiedia of lloiticiiltiire ” Wm. Tricher 
writes : — 

This genus includes t.he water hyacinth, the famous ' million 
dollar weed ’ that ob.stniels navigation in the St. .lolmis I’iier. 
h'lorida. and is a source id' wonder and delight in eveir collecTion of 


teudei' aquatics in the Mortli.” " Alioiit llowering 

time the plant .semis ('own anclioring root.s uJiieli. if tlie watei' he 

only 3 of h inches lu'op. ]ienetratethe soil.” " The 

common water li\ iicliith sends ont two kind.s of loot.s. tlie horizontal 


ones often fhick and floshv, and a)ipa,i('nt,lv tor leproduetiie 
purjxises, the veitica! ones long, slender and clothed with 

iliuumeridih'i snudl liorizontid libies 

The so-called horizontal root.s should more properly be called 
■■ ninuers," .s])ecial braiiehes .sent out .hn- ingetative reproduction. 

In neither of these descriptions i.s any reteienee made to the 
size of tlie plant, but in Bengal it has been found to attain a height 
of ovei' 3 feet under favourable conditions. 

It will be seen from the above descriptions that tiie plant in 
its own habitat i.s cajiable of rc]m)dui.-ing itself both by seed and 
vegetativelv. As regards propagation from seed, tlie following is 
taken fniiii ” Instructions for the eradication of the Wa, ter Hyacinth” 
i.ssued bv the (foveinment ot Buuna in lbl.5 : " When tlu' flowers 

fade, the stem bends over in the middle immersing the .seed p«d.s in 
the water ; the p, 's opening, the seed eseapos. seedlings form and 
in a few months themselves llower and send out ninuers. 

Xo authority is ipioted for thi.s statement, Imr a.ll attempt, s to 
germinate seed eollected in Bengal have |>i'oved futile. .Moreover, 
it was found that tlie mimlier id liowers containing seed was small, 
onlv I per cent., and from a spike oidy one or two seeds were 
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(jlitii.incd . Tile seed was tested for genuiiiation ; (!) on dam})enod 
iiloltiiig ])a|)er. (2) in water. (3) in iiiiid, and (t) indanip soil. Tlie 
tests Here made in i‘Vliruary and tlie seed kept under observation 
for one mouth. Tlie tests weie made both under ordinary 
at mospliei ie eoiiilitions and in the incubator at a fem])eratuiu 
of sti” F. 

During the |iotasb extraction e.\|ierinient.s at Narayanganj in 
I !)1S-1 0 maiiv thousands of the young plants were examined, but in 
e\er\' case showed evidence of having lieeu detached irom a jiarent 
plant . 

The seed ptocuied in Jfengal appears to be perfectly fonueel 
and heafthv. It may be noted that no seed could Ire found from 
jihmts glowing in the red soil a.rea.. 

The iioimal propa.gation in JIenga.l is by stolons or runnel's. 
These branch out. from si.\ to eight inches from the, parent plant, 
foi niiiig oil the cud a. rosette cl small leaves. Hoots spring out from 
the node where the I'osette is loriiKsi and the young plant becomes 
self-suppoitiiig. and if the ruimor is broken floats awav to continue 
piopa.gai ion in another aroa. Those plant.s which continue 
attached to the panmt pbiut also send out runners with the result 
I lull a. matted mass .surrounds the parent plant and individual 
plants arc diliiciilt to ,sepa.iate out. Water hyacinth is a )reieuiiia!. 
and the death of the jiaieut plant ajipears to be due, to its being 
oviu'gi'owu and submerged bv its ptogeiuu 

In (iicular Xo. 7 ol I'.tDl of the t'oiiuiionweall h of Australia 
It IS stated that "the late at which it glows has been a matter 
of careful (d,sei vation. and a single root has in a few moidlis 
VdX'IM'Cfl it SpilCt’ ol JlH'trCS.*' 

.Mr. .Me.Sweeuv. in conversation, stated that he had observed 
t iic growt h from a single jilant to cover 30 sq, yaids in a few mouths 
111 .\,ssaim .It X'aniyaiiganj, a tank from which the liyaciutli had 
been taken out for Die q.^otasli plant was foun.l to be eoveied again 
with yo.mg growth in si.x weeks. In this case, howevciu no attempt 
Uiul ilcv'u mauc to fleaii tlio tank c(jn\j)lGtely. 

The bhuider-like expansions of the leaf-stalk and the sail-like 
b at es arc impuHant as, sets to the plant in propagation. The fonner 
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enable it to float and the latter witli the wind enable it to tia\ ei 
ijito new aieas. This ability to tiavci is of very gieat impoitaiu e 
in the spread of the pest ajid accounts for its sjireaiiing iip-stieani. 
In May of tlie present year the writer had an opportunity of seeing 
large masses of hyacintli being bl()wn by the south uind up the 
Turag river. Tiie winter aiul seyeral independent witnesses 
estimated the Jate at 3 miles aji lioiir. 

OPKE.yTIONS .\OAn\ST W.yrjER JIV.ACI.VTII IX BE.VOAL. 

The first steps regarding the sju-ead of water hyacinth in Bengal 
were taken by tin* Agricultural Department as the I'csult of a 
deputation from the Narayanganj Chamber of Coniinerce which 
waited upon H. IT Toni t 'ai'inichael and iinjn'ossed upon him 
the danger to the waterways. Since this date, in ittJT the 
piolilem of combating the |)i'ogress of the weed has been under 
the consideration, not onl\' of the .\gricultui'al Department, but 
also of ].)istrict BoarcLs and Distr ict OlHcoi’s in different parts of 
the jrrovinte. 

The. work ol tire .Agricuitiiinl Department lias been mainly 
concerned in iindiiig out Wiiys of utilizing the weed, whilst on the 
admini.str atiye sirle the problem has hoen the clearing ami collection 
of hyacinth. 

I'tilizalioit (i>i iiKiHiirc. The .-Vgidcultural De)jartment com- 
menced an investigation into the possiliilities of utilizing water 
Iryacinth in 1914. 'fho riiieil |ilaiit. wa.s found to Ire rich in iKita.sh 
and experiments were unilejta.ken to ariive at the ntiinurial yriluc 
of both the rotted plant amt the ash of the plant. W ith thi.sobjcr t 
in view an e.vtensive .series of plot'; were laid down on the Dacca 
ianu. Tire conclusions arrived at were published in the Ihisa, 
Bulletin Mo. 7i of ]!)17. These were, briefly, that the rotted 
jilaiit is a va,luable genei'al manure slightly higher in \aliic 
llniin cow-dung, anil that the ash is several t.ime.s richer iii jM.ta,sh 
than wood ashes and therefore a valuable jKitassie manure. I tn 
lire strength ol these resiilts eiiltivators were infoirned. thiiuigh 
the ageiU'V of pamphlets and leaflets issued at different times, 
of the value, of botli the rotted hyaeiuth and the ash as manure. 
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Tliis li.is liad consideialile effpct as hnth the rotted 

liviiciutli and lh(‘ a-sli iire used tlirouodioiit KAsterii Bengal as 
inaiiuie. There is. however, no douht that tile amount of liyacintli 
utilizcil in this wav liasliail little etTect in the ie<!ii(tion of 
the pest, a.s the ( ullivators tak-e insullicient eave, in destroying tlie 
I ) hints. 

i/ithtiii. Ilf viiliixmiriii e/dorn/f. d'lic Idgh ])erceiitage of 
])otiish in the a.sli of tile ])la.ut led the l'’il)rc K.vi'ert, to experiment 
on th(> possdiilities of e.xtraeting jxdas.sium chloride. Prior 
to the wai' ]iotas.siiim salts liad their (diic.l soiiicc in the enemy 
countries, a.nd on the outhreak <di war prices soared high. 
.Messr.s. Sliaw ^^■a.llaee and Co. offered good price.s for hyacinth 
a.sli, piiivided it came up to required standards as regards 
potash content, and ariangcd witli iniddlemeu for supplies, 
it wa.s found tliat the asli arrived in sucli an adulteiated condition 
as to make the e.vtraetion of the sa.lt uiuirolitahle atul tJie firm lost 
money o\ er the transaction. If the middlemen had played the game 
there would liaie been a la.rge source of income, a.s the siqijih’ of 
pi.tasli salts both lor munilious purjioses and agricultiiial pnvjKises 
was causing considerable concern to tlie .\llie.s. 

Thi'jnocess id’ e.xtracting p'dassiuiii chloride from the ash being 
a .simple one, t he I'ibre Ivxpert creeled a small exjierimeiital jilaut at 
Naiayanganj for tlie extraction of tlie. salt. .Mr. Jfasu, hirst Assi.stant 
to the Pibi e I'lxpert, describe.s ihisjilant in the ” .\gTicuitural Year 
Book of tlie DejiaiHuent of .Agriculture, Bengal, lUiy.'’ As a 
comniereial adventure lids plant ])roved unsucces.sfiil but it was 
conducted under conditions n'liicli were adverse to siuce.s,s. Circum- 
stance, s nece,s,sita,led that labour had to be einploved in colleeting 
the liyacintli iroiii tanlcs, carting it to the site of the exlractino 
plant some eunsidorable di.staiiee, drviug it and burning it. In 
A'ara\ui.ng;mi, moreover, labour is exi-cjitionallv exjiensive. A 
plant ol this sort, situated in the vicinity of piles of the weed 
deposited liy the elevator or grappler as in America, would 
p.'obably show much better imancial ]■eturns. 

In 192(1. the (.,'oUector of Dacca instituted a campaign again.st 
rater hyacinth through the medium of tlie i’anchayet Pi esident.s, 
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introducing a “ Ilvaciiitli Day.” In many rniom the work was 
tiiken up with a will, hut the lack of entlni.siasin on the part of 
neighbouring Unions di.slioartencd the enthusiasts, whose land is 
again infected. 

At a Panchayeti Uonferenee, held at Dacca on the 28th h'ebruary. 
1921, the effect of the order of the Collector was discussed and the 
opinions of the members who, as the Collector remarks, ‘ have 
intimate experience of the evils of hncltHfi and of the po.ssible ways 
of meeting these difficulties,” ,are of great intere.st. The concensus 
of opinion of the iiKutiag was that penalties shoidd he imposed 
upon defaulters. 

Failure to comply with flic ordtu's will always occur wheie no 
penalties aic attached to non-eompliance. hi 1918 the l.'overnment 
of Bengal circiilarisod all Commissioaeis and all juddic bodies 
including railway companies as to the necessity of taking s(o])s to 
eradicate water hyac inth. .A letter from the .Agent. Hengal-Nagpur 
liailwav, dated 12th December. 1010. is illuminating. He writes : 

“ TlicMvliole of our liorrow-pils lietween Howrah and Kliaragpur 
arid on otlier sections ot the line outside Bengal were cleared 
this vear at very l■onsillcral)le cost. It is now reported that 
])iactically notliing lias lieen done liv owner.s outside railway 
])(iuii(lancs with tlie result tlmt tite lionow-]u'ts on railway laud 
liavc liecomc re-iulerted and the work will have to lie done 
again.'' Tlio Agent id’ the K. B. Ihiiluay wrote in tlie same 
strain. 

.\t a meeting of the Legislative Council, Bengal, a lesolution 
was jiassed lecouimending to Cinemment the apiKiintment of a 
Committee '' comjiosed of official and uoii-otlicial members under 
some scieuf.ific experts, aiicli a.s Sii- J. C, Biisc or Sir P. C. liav, to 
devise, wavs and mea.ns for lomoving tlic scourge of the .water 
hvacinth and to combat it siu'ccssfiilly. liefore a,ny legislative action 
IS taken, as recomnieiided liy the District Boards Conference. ' 
In pursuance td tiu‘ aliove j'e.solufioii the prt*sent Coimuittce under 
Wr J. C. Bose was ajipointed ” to enquire into tlie spread of the 
watei' hvacintli in Bengal timl to suggest measures for its 
eradication. ” 
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Oi-KRATIOXS AOAIX.ST water HVACINTH IX OTHER nOrNTlilRS. 

In the United Sialea of America. 

Ill till' r. S. A. tlu' plant fiist came to notice in tlie State of 
l.imisiaiia in 1884 and in Kloilda in 1890. An interesting account, 
t . wliu li the wiitci is indehted for the following notes, will lie 
loiind ill " Liiinliering a.nd Woodworking Industries in tire United 
Matc.s and Canada. Vol. Ill. ‘■|)yl'. A. Leete, Indian Forest 
Seivice. 

The Hoard of Engineer Officers constituted in 1897 to 
investigate water livacintli lecoimnend.ed that systematic 
operations sliouhi he uiulei'taken to keep wateiways open tor 
na\-igation. (IjieraTions on a large scale commenced in 1899 in 
iiotli States. They hegan in each State on similar lines hut 
siilweijiienfic developed on different lines, cuttle owneis in 
|■'hlril'a instituting laws to jiroliihit the use of cheinicals injurious 
to cattle. 

T( iri n<i inii.‘<n('S of the irod to .sea. As the ])lant dies in salt 
water', drifting and towing tin' ])lant to the sea was tir.st tried. 
Drifting to the sea was foirnd to he the cheajiest method of 
netting rid ol the wei'd, hrit it is only jiossihle where there is 
siidicient cut rent. Sin rounding masses of the weeri witlt nets and 
towing them to the sea with a tow hoat was found to he 
jiiissihle. liiit there was a leakage of |ilauts cn roate, and this 
ilillii uhy cmihl no! he surruonnled and it was derided tliat 
tow ing wiiuld not he successlul. 

The ereci otn of hooin-s to i im line the phdtl Id re.sli i( led arra.s and 
to prevent it enlering into hack wa.ters and channels which were 
i<‘i|uire(l tor imx igation was found to he .sncces.sful and is still a 
method 111 use. It has heen lorrnd. however, that they an* 
iiisullicieni end attention has to he ])aid to the clearance of 
stiac pi. lilts which find their way iir.side the channels. 

('rn.shiiifi the /ilanl helireen iW/m. Another method of 
(iestniction suggested hy the Hoard (d Engineers was the ernshing 
ol the ])hiiit lielweeii n.illers mounted on a snitahle vessi'l. The 
i.lea was given u]) as impracticable. 
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Solutions or mixtures fatal to the j)la)il. An oxhaiistivc sei'ies 
of experiments on the effects .of sprayins; the plants with chemicals 
was commenced inlttOd. 'I’he objects of tlie experiments were to 
find 1“ ■ 

(1) A solution or mixture fatal to the ]ilant. 

(2) 'Whether caitle would cut the ]>lants with fatal elTecis 

after spraying. 

(3) lietlier anything could he added to make ihesjirayed 
plant obnoxious to cattle. 

01 23 different sub.stances tried, only six were found to be 
effective in killing the plant. All six were found t - be injuri ms to 
cattle. These six sub.stances were:-- 

1. Fowler’s Solution. 

2. Sulphate of t'opper. 

3. Hi-carbonafe of Fotassiiim. 

4. London Purjtle. 

.5. Arsenite of Lime. 

(). Arsenite of Soda. 

The fir, St three were lound to be tm eo.stiv and the choice 
itarrowed itself down to the arsenical compoun Is owina to their 
cheapness. 

No substance couhl hi' huind which w.uild prevent the cattle 
from eating the plant. 

SjyratjiiUi water hfiarinlli in Louisiana. .V' noted above. 
S]n’aying with (diemica.ls is prohibiteil in Florida, on account of the 
danger to stock hut in Louisiana spraying is carried out on an 
extensive scale and is looked up.m as a |)eiinanencv. With tliree 
boats the Distinct Engineer is just about able to keep jiace m ith 
the growth of the plant, Comjdete eradication is considered 
iiupossible. ater livaiduth is lound all over the State and imudi 
ol tlu' time ol the boats is taken up in travelling backwards and 
lorwards. The three boats ii.sed in the ojteratious are the 
llyacintli. a stem wheeler speidally Imilt for the purpose, a 
Dovernmeut barge, the t'hene." and a hired barge similar to the 
“ t henc. The” Hyacinth" co.st Its. 1 .2t),()t)t). but the cost of 
the other boats is not known. The ” Ifvacinth ” carries tanks of 
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a caiiafity of 3.30() gallons and is fitted with a power sprayer 
rapalile of reai'liing 40 feet on each side of the boat, clearing a 
tiack of 80 feet. The areo s])raYed per day depends on how 
closely the hyacinth is packed, varying from 3 j to 10 miles by 
80 feet. 

The chemicals used are white arsenic (arsenious oxide) and soda 
(sodium cai'honiit('). Tlie usual strength is 1 in 10. On warm 
sunsliinv da\'S one gidloii of the solution will destroy 10 square 
yards of i loscly paid<ed hyacinth. On cloudy or cool (lay>s a larger 
quantity or .stronger solution is nece.ssary. 

The recuiring e.xjiendituie on spraying for 1017 is taken 
as l!s. 48.000, and the tliree boats sprayed ajt area of 5,021 
acres, I’his works at a cost of 11s, 0-0 per acte, but in the 
statement given Ciijutal cost is not taken into account. Mr. 
|ject(‘ states that the cost pel’ acre foi' the " Il\-acintli ” i,s 
11s, 24. 

PiVnuj the h'ldi iiith it) hea ps in/ the haiikx of in Florida. 
S]iraying being prohibited in I'lorida. mechanical piling has 
occupied the attention id' the authorities in that Sta-te. In 1009 
jiiling by means of an elevator was started and has been continued 
up to date. In lOKi a, sinqiler contrivance called the ” grappler '' 
was tried and found very snc<-essfiil. 'fhe genera,! ideaoftliese 
contrivances is to lift the hya.cinth out of the watei and convey it 
to the bank of the river or channel wliero it is piled in heaps and 
allowed to rot. 

Iloth the (‘levator and grappler are mounted on barge.s 
whi(di are stationed near tin- bank, and the masses of hyacinth 
have to be diagiied downto the site by means of ropes woi’ked 
on windlasses. In the case of the ele.A’ator the plants ai'c 
led (in to th(' foot of the elevator by men with rakes and 
they ai e cai ried liy the elevator to the pile on the bank. The 
grappler works on a jib. It is dipped into the mass of hvacinth 
and, a; it is raisinl by the engineer, mechanicallv grips a 
load (it the plants. The jib i,s swung ot'cr to the hank when’ 
a man stccr.s (he grappler to the pile where the livacintli is 
deposited. 
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The fost of elearing the hyacinth with the elevatoi is stated to 
l)e lis. 33 per acre. Xo figures ate given for the grappior wliicli is 
still under experiment. 

/n liurma. 

Vomti-Hclioit oj booms fo collect hijacinth. 1 n Burma iustruction.s 
for the eradication of water livacinth were finst i.ssued in January 
1 !)14- and revised instructions were i.ssued in 1015. The insfrnctions 
ace confined to the erection of booms acro.ss the rivers and channels 
to catch the. plants as tliey float down. The villagers fire made 
re.sponsible for the work, both for clearing the hviicinth from the 
hanks above the booms and for dragging the masses of plante 
collected at the booms to the banks and burning them. Headmen 
of village.s are empowered under the Burma Village Act (1007) to call 
out all able-bodied men, women, and children over the age of twelve 
to clear the liyacintli in t heir village tracts. Seemingly, the powers 
at the di,sposal of the authorities were insufficient, for in 1017 the 
Burma Water Hy<icintli .Vet was introduced. 

Ill Cochin Chinn. 

Construction of booms. Tt would appear that even liefoie 
IflOS the prevalence of water hyacinth in the waterways was 
omipyiiig the attention of the authorities in Cochin China, for 
Administrative Circular of Cochin China Xo. 12. 19th March, 
1903, rcfei's to previous orders on the subject. The order 
provides for tlie eonstriicl ion t)f booms to prevent the hyacinth 
from spreadijig into watci'wav.s not vei. infected and for catching 
the masses of floating weed in the infected waterways .so tliat they 
may be taken out of the water and piled on the banks. T'lie plants 
mu.st be heaped not le.ss than 10 feet above high water-mark and, 
when sullicicntlv drv, burnt. With this object, during the first 
tlii'ce days of each month or more often, if necessary, proprietors, 
farmers, and small holders mu.st emsiire the I'emoval and destruction 
of plants witliin their holdings. The application of the order 
Seems to have raised objections from some Administrators as in 
Ids Circular No. 29 of 27th January, 1911, the Lieutenant-Governor 

3 
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sets these, ohjectioiis aside and insists on more strenuous measures, 
and mentions the appointment of river overseers to organize tl:e 
desti'iictioo of water liyacintli. 

Ill liis f'ircniar Xo. 147 of 2fi11i June, JOII. the Lioutenant- 
fiovernor remark, s on tlie sueeess of the 600 embankments already 
(‘stablislied and proposes the extension of the scheme. From his 
(ouetnding remarks it would a))pear that tlie obligations placed 
upon ]iro]irietors to destroy hyacinth on tlieii' land had been 
withdrawn. 

hi AiifIroUa. 

Di-etlr/iiif/ ill ■’ililJ ||■(ltcl■ Hill] float ill fi to the mi in ciwrcnls. Water 
hvacintli was known in Xew South Wales as early as 1895, and 
mentidii i.s maiTe of 7l acres of the weed in the Wulloiidry Lagoon 
having to be cleared at a cost of £8 (Its. 120) in 1900. MeehaniciJ 
collection of the weed with an outfit soinmvliat similar to the elevator 
used in .\mericn, was fouud successful in the Biemei’ river. ,£s in 
.\inerica the mimses of weeds wore towed up to the outfit. 
.After the clenriiig. stia}’ weeds along the banks were cleared 
u)i liv men woiking from flat-bottomed boaf.s. AVhere tidal 
current, s prevailed the hyacinth was allowed to float down 
with the out-goinp tide and jneveiited fi'om leturnine 
bv the erection of booms at the tuiii of the tide. These operation;- 
have met wit ii success in the two j-i vers, tlie Hiemer and the Brisbane, 
where they wete ]mt itito effect. Air, hi. A. t'ullen. tlie 
linginoer for Tlarboiirs and Rivers. Brisbane, repoits : Tlie riveis 
named at one time were covered almost entirelv for 3l) mile.s. so that 
motor boats could not pass, and steam ligbter traflie wa,s a,lmosr 
sto]p)0d. Rv tbe means adojrted. /. c.. dredging the weed out in 
the rela.tivi'ly still water arcus and drifting it down to salt water 
wh.ere tidal currents prevailed, tbe rivers aie entirelv cleared. .\i> 
annual inspection and clean u]) of any few small jiatehes occiurinc 
has kept the w-itcrs clean for .several years at a cost of under £.)U 
])er an.uiin.'' 

Afechanical collection of the liyaeintli and tlie maiuifacture of 
potash from the collected licap.s is under contemplation in othci 
parts of .Vustraba, 
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Legislation against proprietors and tenants who 
FAIL to destroy WATER HYACINTH GROWING ON 
THEIR LAND OR AD.IACKNT WATERWAYS, 

L('f/iskit!(w i)i Cnchiii Clihia. 

Attempts ivere first rmwle in French f'ocliin rhinato lepfislate 
against people failing to destroy water hyacinth in IfiOS. The law 
then introduced not only rcr|nired that all hyacinth should he 
destroyed, hut also made landlords and tenants I'osponsihle for the 
construction and maintenance of harriens across tli(‘ wa.tenvavs 
for collecting weed floating do-wn-stroain. The law fuither 
slipulated that the work of elearing should he done during the fiist 
iliiee din's of evoiy month. In the event of a ])roprietor failing 
10 carrv out Ids ohligations. fhedistriet oiric eis were emjioweied lo 
do the work for him. The penaltie.s of tioii-oliservauce of the law 
are. unfortunately, not intelligible. 

Provision is made in the orders empowering Chief 
.\dininistra1ors to rrhix the law in eeitain cc.ses and, as the 
Lieutenant-t Governor mentions iliat olijiTticius were raised hy 
Ids Administ I'iitois and in a sul sciniont circular meutiocs tlie 
withdrawal of the (d)lig;!,timis ])hiceil iijam pro|M'ietot.s. it aiijieai.s 
thatthe Ai t was difficult to apply. The Diiectm- oi the Scientific 
liisiiiiite, Saigon, in I teiiuirks that " the vegulatiuus i,ssued 
in IfinS have not been a.])plied with suliiciont tigmir to eiiadile an 
estimate of their efficiency to la- arrived at. 

The H iiiiciiilh Art. ItilT. 

Ill fill 7 I lie Huiina Water llvaciiith Act eras iiitroiluced. In 
this .Act the luesencc of ihe water lic'acintli is ((edared to Ik> a. puiiiic 
nuisance in Hurma. .'iid aiiv peuson who possesses or kee],>.s th.e 
icatei' lii'acinth or iiuls lo dest mv it inaccordance with such notice 
as mav he served upon him slia,ll iie guilty of a.n otTeiice and sliall 
fa’ liahle on conviction i hereof to a. fine not exceeding I’s. lOo or 
iifion a second or siil-scipient conviction to a fine not exceeding 
its. 500. The Lticad (lovernment may make rule.s presei'ihing the 
iiief liod by which and the , nne within which the destruction of the 
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liVAciiith sIiaII lie completed and prescribing the form and tlic 
ti'i'ijis of the notice to 1)0 served. 

l-'rom f lic Administnitioii Kepoils it appears that the Biinna 
(h.vcmmont i.s .also finding the Act difiicult to apply. 

Dacca T)klncl Board Bfi Laii'. 

In 191!). tlie Distiict Board of Dacca introduced a l)y-laiv to 
legislate for tlie disposal of Wider hyacintli. The by-law reads as 
follows : 

l\\ i). Auy |)(*i'so!ti lijiving ])(>ssossioi'i of. or control over, (luy 
hind oi- Wider on or in which there exusts any water hyacinth shall, 
if so recpiired bv ;i notice in writing signeil by the (dhiiiiinan or 
X'ice-Chiiiriuiiii of the District Board, ii Local Board or a I'nion 
Coiuiuittee or by the District Engineci', destroy or remove .siicli 
watei' liviicinth within the jieriod mentioned in such notice. 
Provided tlud. such notice {a) shall be issued simultaneously for 
t he wdiole of iiu iiroii to be deliued by the District Board, a Locid 
lloiird OI- I'nion roiumittee, aiul bounded by rivers or large I'ImiIs, 
and (//) sliidl not be issued oftener than once ii year." 

The ])enalty iitfached to a breach of tlie by-law is a fine up tn 
ii ma.\imum ol ten rupees. 

An additional by-law was jn-oposed in November 1920. but it 
was not ii])|)i'oved by (lovernineiU. It rciid :is follows : 

” HI 1). If t he person u])on whom uotiee has been servei I under 
liv law HI 15 fails to carry out the order as required bv the siiid 
niitice. lie will be liable to pay such costs as are incurred by tlie 
District Board. Local Boiird. L'nion Board, or Union Committee in 
ordei- to lomoveor de.stroy the water liyacliith. iSuch costs will bo 
recoi-eied as other diie.s to those bodies are. " 

By-law HI B fails in tiuit it only stipulates that tilie lu aciiith 
should be ( leaied once in a year. Experiments in tank clearing 
coiidiicTed by the Agrieultural Department have shown that at 
lea^itTWi clearings are neecssary within a short interval as there 
a i'c generally miinl'er of plaiit.s missed in the first clearing. 

At ii meeting of representatives from District Boards held at 
Dacca in the heginning of this year opinion was against the 
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practicability of local legislation. One district is infected from 
another and it is difficult to impose penalties on individuals wlio 
can claim that the land was infected from up-stream. It was 
agreed that District Boards were powerless unles.s an Act on the 
lines of that introduced in Burma lie iutroduced to apply to all 
India. 

The subject was further discussed at a meeting of represeuta 
lives from all the District Boards in Bengal held in (,'alcutta in 
January 1921. A resolution was passed urging upon Bovcniment 
the necessity of passing an Act similar to the Burma Act. This 
induced Babu Xiliaran Chandra Das Gupta to introduce a resolution 
in the Legislative Council regarding the appointment of the t\'ater 
llvaeinth Committee, his contention being that Government eoukl 
not ])enalize a man for not (bestroying water hyacinth until he had 
been shown tlie ways and means of destroying it. 

Practical sccoestion.s reoardixg coclkctio-v, destecction 

A.\D CTILIZATION. 

Preaenl inelliods nf colled wn. 

Bengal has not, so far. .sliown much in an original line iii tlie 
wav of method of colleetiou. and tlii.s lias been done by hand labour 
ill all cases. In some cases tlie Di.strict Board.s have allotted funds 
ta ])av laboiiiers to clear waterways and in oilier eases cultivators 
and others have been .stimulated to the task by warnings as to tlie 
ilangCT to their erops and communieatioiis. The value as a maauii'e 
lias been an iueeutivc to cultivators to ladleet the hvaciiith iti heaps 
until it rots and then to ajtpiv it on their land. 

The elerator ami (ir<(j)j>ler. 

It will be seen from tlie note on measures taken in America 
that meclianii al collection i.s advocated there. The two machines 
in use are the el('va.tor and grayiplor, and there are many waterways 
ill Bengal where tlie svstem emploved in .Vmeiica would a])])ly. 
fhese macliiiie.s would be of importance if it were decided that 
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pAit (.)! the inoiiev spent in dostroyiiig tlie Itvacintli should be 
lecoiijied l)v utili/.iiig the ))liMit for coniinerciiil jnirposes. 

The present liilmrioiis inetlnx! of cleiii'ing wn,tei'\viivs and 
tanks by hand could l)e eonsideralily liglitened l>y the use of weed 
( iittci's and ponil cleaners of wliicli tliere are several on the market. 

The erectioji (d’ .sTop])age boom.s where plants floating dovn 
watci Will's limy bi' checked and collected may also reduce labour 
and couceutrate the work, 

Pivxifiil imihod fij (lesh'ijvtion. 

Two methods of des( ruction are common in Bengal and both 
depeiul iijioii the jilants having been first brought to drv laud. The, 
one is biiruiug t he plants after they Imve beendrieil iind the other is 
rotting the phuits in jiits. J->oth iire ellicin ious as long jis no green 
plants are lelt to spring To lile when the mins come. The majoritv 
(d cultivators, when they ;i.ie trcjul.iled with hyaeiiith on their land, 
just |iush it into the rivi'i's. Tliey may hope tlmt it will reach salt 
water aiui there die, hut it is generally destined to infest a 
neigliboiir's iields further down-stream. 

hiiliiH/ ihc jflttnl If/j .so/u/m/cs. 

In .\iiierica the spiiiving of the masses of floiiting plants witli 
iirseuicid coni|ioiiiids has bi'en aec I'pted as t he old v method of killing 
t lie w eed and keeping it ill chc'ck. ( thjecl ions luive heeli raised to tlie 
danger ol using poisons, iuul in Bengal, where everv waterwav is 
11 it Old'. Used liy slock hut also by the human jiojmlation for wasliiug 
and drinking pi!r]Hi,si.‘s, ilie use of arseniea.l solutions lieeumes 
iiiipussilile. 

Turning to ihe utilization of water liyaeiuth, the value of the 
plant as a manure and as a source of potassium chloride has alreadv 
been discussed, 

Miuitifiift'iti; (j jjajifi' Ji-ijni (Innl laiiei' Itynciiilh, 

Jjie mauiilaeture of paper from the dried livaeiuth lias lateK 
been CApenmeuted iimm in tlie Filire E.xpeit s' hihomtoiy. The 
san!plc.s of paper produced arc prombiiig, but as the percentage of 
pulp to dried plant is only 25 percent, the value of water hyacinth 
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for paper making commereially is douLtiul, unless it makes up into 
a special type of paper as llie experimental samjiles suggest. In 
this connection flic opinion of a leading jiaper manufacturer in 
England is qiioteal in the Comraonu'ealth of Australia Circular 
Xo. 7. kle reported on samirles of water liya.eiuth scut to him that 
it was the most inferior sulistaaiee yet offered to liim.” 

Prepai'iiifj ink from ihe jl<Mn’r». 

In 1918 the Suhdivisional (Jfficer. Rrahmanbaria, leported 
that bhie-hhick ink Imd been ])ie])ared from llie lloweis of water 
hyacinth and that the colour changed to majenta red on tri'atnieiit 
with acid and from red to gioen on treatment with soda.. Xo 
method cordd be found of keejiing tlie colours fast, ami notliiiig 
fill flier has been heard of the pioce.ss. 

Fodder for cattle. 

The utilization of the gieen plant as cattle fodder is a common 
practice thi'oiigliout districts where water liyaeinth is plentiful at 
times when there is a scarcity of grass. The plants are ]'.ulled out of 
waterways and tanks and jrlaced before the ea.ttle in heaps. As 
bi,r as has been observed the plants aie not dried and preserved for 
fodder purposes. When grass is scarce, or in tuwu.s where the 
availalde gra,zing is liable to be fouled, it is a. eoiummi sight to see 
tiie cattle wading into the tanks to graze on the liyaeinth. 

L tilr.atiim- nr jael. 

.Many eultivatois utilize the di’ied hyacinth bu- fuel. At the 
lieginning of the cold weather tlie hyai-iuth is [lulled out of their 
lields and the adjacent watei wa.vs. left on the high laud to dry. and 
when dry used along with jute sticks and refuse as fuel. Tlie a.shes 
are subse(|uently used as manure. 

I tiliyilion la oilier eo'iiil rwi^. 

Ilixesligatioiis inlo the [lossiliility of juitimg watei Jivaeintli In 
l omiiiereial use ha ve been undertaken in otlier eountries but do not 
biing auv fuitlier eiilightenmeiil to bear on the .subject. Ihe 
Various suggestions put forward have all proved to be of no 
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CGiumei'ciAl value except its utilization as a source of potash. In 
(.’(icliiii China numbers of attempts were made to utilize the weed, 
amongst (jthers the cojistructioii of furniture, llie manufacture of 
]' 0 ])es, and the manufacture of hags. 'I’liese attempts were 
unsuccc.ssful and it was concluded that its chief value was as a 
manure on account of the high percentage of nitrogen it contained. 
Jn Xcw South Wales, paper manufacturers reported that it could 
only be used for .straw-hoard and that sufficient other raw 
material was already available at 10«. a ton.- Samples were 
supplied to firms of upholsterers who either condemned it or 
Imported that it was only of use. for the cheapest lines of 
upholstering, and would have to he marketed at a cheap rate. The 
Commonwealth of Australia Circular Xo. 7 of 1919 mentiotis 
an inventor wlio is patenting a process for tlie extraction of potash 
fmm water hyacinth in Xew South Wales. This proce.ss might be 
woi'th consideratiou. 


CoNCLr.sio.v. 

.\ glance at the attached map of Bengal (Plato 111) will 
coii\'iuee one. of the dangers ofthe water hyacinth invasion iiiBengal. 
The eastern part of the province with millions of acres over-flooded 
(lui-ing the rainy season is especially .susceptible to the pe.st. At the 
lu'ginning ;i troublesome weed in the waterways, water hyacinth 
has now beciunc a menace to the ('ixtps. aufl unless jnimediate 
steps are taken to eradicate itoratlea.st to prevent its further 
s])reaiL the whole of the deep-water paddy cioi) in Bengal will be 
endangei'cd. 


I he reduction ol the cost of eradication lyv utilization of the 
weed appeals to the economist. The danger lie.s in that the weed 
may not be ])ropeiIy de.stroyed if it obtains a commercial vaimu 


and that i)lajits not de.stroyed will continue to .sjnead the evil. 

■Xothiug short of the complete destruction of the plant will 
sa\-e Ihmgal from this disastrous pest, and the findings of tJic 

Commitiee which is at present sitting in Bengal are awaited with 

interest. It is hoped that the recommeudatiou.s will be put into 
immediate effect as it l.s felt that there has already been too much 
df'hi} 111 tiic'kliiig tliiiS vitul problciu. 



SHOWING I HE AREAS AFKECTE^ &V 
WATER HYACINTH. 



Areas reported as very seriously affected. 
Areas rej)(irted as less sertously affected. 
Areas reported to contain weed in tanks, etc. 



A PREIAMINAKY NOTE OX THE INCREASE 
OF CRAPE YIELD.* 

I'.V 

,S. H. PliAY.VC, 

0/ the DejjurliHent oj Ai/ricuUurc, liombu<j. 

fx parts of Wcstorn I ndia. and move especially in Nasik wliicli is 
(he chief grape-growing centre in tlie Boinhay Deccan, tlie vaiiety 
most coinnion and prolific in yield i.s what i.s called bhokri. This 
variety, though much in demand on account of its availability and 
cheapness in the markets of Poona. Bombay, Xasik and .Ahmed- 
nagar, is not, however, so fine and sweet a,s (he varieties am] 
pundhari-sahehi which are considered to l)e superior ones. Though, 
the fruits of these fetch a better pi-ice, nearly twice us much as that 
of the local variety, their cultivation has not iteeu on the increase, 
due chiefly to their e.xtremely .shy bearing nature. The que.stion 
tlierefoio aro.se early in til 1 4. as to how these varieties could be 
improved so as to lie of commercial importaiice. .Attemjits were 
made to increase theii' yiehl. as well as the yield of the local varictv 
hliokri. in the (faneshkhind Botanical (tarden. and the following 
is a resume of the woik done and the results obtained. 

iMrcnions of TR.tiMXc as factors i.\ ixflu£X( Ixg 

•niK VI KU). 

'I'he gra.pc-vine reijiiires some sort of training as it will not 
bear well if it lies on the ground. Various systems of training 
have therefore fieen ado^ded according to the fancy of the grower 
and the eiistom of the localitv. d'he iisnal sy.stem of training 


ivatl III till' Kiiilith Ituliaii iSticnci- I'ak'ulLu, 1021. 

( II ) 
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;i,(i(i|)lc(l liv Niisik cullivutiiis is tliat on siiigU'-stako. In tliis 
s\-,st('iii ciMli vine is toiiiu'cl to a. paniiitrii plant {lu-jjlhi'UKi nidic(i) 
wliich |■<lrllls a pood livlup' siip])ort (Plato IV. tip. 1 ). In Jiinna.i' 
(Disti ii't I’oona). tlio vino is siirroiindod by four paiKjara plants 
and is allowisl 111 hiuo four aims. oa.oli anil lieing tri’.iiud to a 
/iinupmi jilaiit. This niotliod is known as tho Jiinnar metliod. 
The following aio soino Jipinos of yield from plants in the 
(binoslikliiiul (butlon trained on these two methods : ■ 


S\ •dDlH ilf 

1 Vilitiiiit: 

XtltlM- 

• A ill*- 

I'oldl 
X-n '-f 

Xo. i.f iHuu-inu 

Tntal 

yi.-M 

-Vvcitijif yioltl 

jlCi' 

phnit 

tiirii-iv 


liU'i 

1111 it 

lii20 

I'Hl! 

Ifl’it.l 

liu 

Jiinidir 

I'llinkri 

Ihi. 

till 

■M 

;.)i lit 

llh .i/. 

:ui2 2.1 
2*is 12 I 

II.. (iZ 

i.'t 

0 :. ) :i 

'■ 11>. oz. 

. " i\-:\ 

: lit 7 0 

lb, oz, 

4 4-.'i 

4 2-U 


.ivorape vield ])or plant in tho sinple-stake system for two years 
is 4 II I. 1 4' 4 oz. 

.V\omgo yield per jilaiit in tho lunuar system for two years is 
7 lb. 4-.S oz. 

In t he .limnar system, tho ]ihints liad been ])lau1od at the same 
iJistanee a.s tha.1 in i he siu”le-stake svstem. I'i:.. tt feet apart each 
wa.v. 

Tlio .Innn-ir metheil. thmiph siiphtly better then the sinple- 
slalte system as lepaids yield, entails a pood deal of manual labotii'. 
as pliiiiplimp and other inteienlttiiinp o]:oraf ii ns eaimot. be 
peifoiiiied by bnlloek-powoi' lU acoonnt of the sjaite heinp 
oeeujtied liy y./m/a/K plants, (itl’.er methods of training wete 
stalled by .tlr. (t. J4. I’atwardliau. B.Se.. .Vss'staut J'lofessor of 
Jlotaiiv. ,\pi ieulliiral College. Poona, from 1!I13, and these were 
■1) I inbrella., (2) Overliead and (3) Knillin. 

I 'iiiirclh; ■■p.-.lciii. In this system, tlie vine is tiaiucd to a 
strong wooden support in the centre, of ttie lieight of ti feet, troiu 
the tap ot w hieh seveia! eioss-bars pass at an angle of about 45° 
with the eentral support and ale nailed down to four supports at 
the coiners, the wliole thus pieseiitiiig the form of an umbrella 
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(I’hito six ))lui\ts of v.iriet'V luul I SO 

tmined. Tlie tollowiiig lue soiiio figures of vield : 

f (II letij Hliolt i'i : [ iiihielld ni/steiii of fmiiiiiii/. 


, 1*1 , 1 , * ^ car ('1 Ttjial Xu. of 

.\g. of tlic plant 

Ttftal yield 

iJKM.XHk-s 




lb, 417.. 


4tli vrar 

vm 

7S 

id la 


(itli 

ISJIS 

4a 

Jo 14 


7th .. 

I'U!) 

f.a 

1(> lo.', 


Slh .. 

Ih2i> 

ia2 

la N 

lhoulu> vt Ilf 





ill si/f. 

4lli .. 

lUKi 

i:n 

10 7 


()tb .. 

Ittls 

To 

1 1 0 


71 h .. 


1«<S 

r.o j 1 


Sth 

) 02bi 

s 

2 1 

l‘adl\' iittjickci 





.1 , 
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lots for four years is 1.5 lb. oz. 
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Avi’iiiige vield of Xo. Ki.j ftir itjui yeuis is o Id. 

Ar ei'iige \delil of ]d:Mit Xo. l-td f<ir four years ;s (i Hi. 1 .1 ay.. 

Tlie following show.s the coinpaiative yield of the two 
systems - 

I limit ij Bliukn. 


S\>U'lll i.i} 

traiiiiiiL; 


T..ta! No 
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. I'f lu-aiin;,: 
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Total viil'.l 


Av(ia'_‘o \ifM p('r 
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':ii-li'-:takc 

I'inkix'lla 


li., nZ. 11.. 

(Ill ;>(* iH ao^ -2\ 

u (« (i ' 2 ’ 2'2 I aa 


u 


'b. 
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From the above, it is elcar that the uinluelia system of training 
has given decioedly better ) esults than the local Bysteni. J t remains, 
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li(i\\'ev(.'i‘, to be seen Iiow f:ir this system could be Adopted on a field 
scale. 

Onui/md .si/.slem. lii this system, four canes of each plant are 
e.xtendcd each in a different direction until they meet with the 
canes of the neighbouring plant. Kroni each of thc.sc canes short 
spins ;uc il(‘velo])e(l, thus giving more room for the development 
of flowers and fruit. The following .sliow.s the comparative 
yield : 

Variefii Fukadi 

SyvO'ni -if ooitiitie ’U'f'i' yii'l'l 

ill. HZ. 

Sitiw|,..^iJikf IS rill !•' 

Ovorfiiui*! 4 S ITti -2] 


Tims foi the year l!)2u. the e.xperiinettt lia.s given definite 
results in favour of the overhead system of training, the average 
yield ]:ei plant being thrice as imicli as that on the siitglo-stake 
system. Fiutlier icsults are. however, awaited before defitiitc 
conclusions could be arrived at. 

slight modilici'.tion of this system was fidopted in the ca.se of 
j)Hii(lli(iri-.s/ilichi variety which is a more vigorous grower than 
fid.vdi. The tisui’.l method of jiriining a(lo))ted in previous years in 
this variety wasihe method of spur-and-reiiewal-spni'. In Detoher 
l'.)l!t. r-n e.\))erinieut was started by the writer to keep the Irmg 
canes toniied during the rainy season alter April pruning arul 
prune tliem at their fuithei end. ri:.. a,ftor leaving lUor 12 buds, 
iiisfead of priiiii-ig lli- tn after 2 or 3 buds. The following arc file 
results olitaiiieil : 

1 (incli) Fundhuri-mhebi : Aije 7 

.viita yiciil ]»i-r aUuil 


■'Idii' unil-iutR'Wiil-'-jnii . . IT 

Ia ' iigT .‘•jiiir . . . . Is 


Ml. HZ. 

S 

i:. f).'. 


yicM i Amoiitif of i^pii.cci 
per plant covered by the ]ilant 


11'. oz. ji<i, feet. 

1 4 i 
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The results, tliougli tliey are of one YCLU'. sliow iu favoiii' ol 
tlic long-eane, system. .Maney says^ : " (irapc-jinmiug expei iiiieuls 
tarried on near (.'ouneil Bluff's during the season of 11)14, for ti 
('(imparison of the spur with the long-eane and rcnewal-spur 
.svstern. showed that the vines pruned after the long-eane .svsleni 
\-ielded, on the average. 41 per eeitt. more grape, s than the .spur 
])ruued vines. These resrdts indicate that the long-i aiie svstem is 
of value for the south-western and otiter sections of lowti where 
grapes are grown.’’ However, it must he iveogiiizcd that these 
results are for one year only, further e.vireriments with the two 
sv, stems must he carried on hefoie the long-eane sy.stem can Ik' 
recommended unreservedly. 

Kiiijjiii's or droopiiiij This system, naiiieil aft('r 

tVilliam Kniffin of Clintondale, consists in training the vine to jro.sts, 
si.v feet in height, set Ijy each vine. Two wiies or horizontal hais 
are fi.xed, the one ahont three and a half, the other aliout ,si.\ leet 
from the ground. One main stem is gnjwn from the ground to the 
upper wire. Only two hranclies are allowed on each wire, one on 
each w:',y, tiie rest hieing removed, hour arms aie thus enemnaged 
and these are fii'inly tied to the wire and are e.xtended to a lengtli 
of If or 4 feet until they meet with (heir neiglihours. Any shoot.s 
springing from each hud are allowed to hang down with their 
clusters of growing grapes. This method is mueh in })ractice 
in America and is said to have a distinct merit fur strong growing 
varieties. It was adopted in the thincshkhind Botanical (hirdcii, 
Kirkee, in the year 1012. The following statement shows some 
outturn statistics 
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Tliis Rvstpm has not sho«'n any decided advantage over the 
l(i( al svstein of training exce} t in the year 1919, when the average 
^•i(>l(l of a hhohi ])Iant was nearly tliree times as much as that 
on till' single stake system. 

Study of tub poij.kx and methods of ringtno 
AND CDILTND IN JNUREA.SINO FRUITFULNESS. 

A])nrt from the methods of training adopted, other lines of 
inereasine tlie grape vidd were carried out. In the varieties noticed 
in llie (haneshkhind Btjf.niical (farden, Kirkee. two classes of grape 
( lusters were seen to e.\ist. (I) eln.steis with closely set frnits 
and ( 2 ) clusters with herries set wide apatt (I’late \’, figs. 1 and 2). 

It Wins at hist suspci teil that, in the loosely set clnster.s. the flotvers 
ma,v l)p sterile. 

This self-sterilitv (entire or partial) was studied by Professor 
Reach, lie Rn.vs‘ : .Manvofthe cidtivated varieties of American 
grapes are either self-slerile or verv imperfectly self-,sterile. Tn 
discussing tlie practical bearing of these di.scovorie.s upon the selec- 
tion of var ieties and arranging them in vine-yards .so as to get the 
best results in fruit pi-odiictioit. attention was called to the fact 
that self-siei ile varieties may produce well-filled clusters ol fruit 
wIh'U the \'ine.s ate loca.ted near enough to other kinds to make 
cid.ss-l'eitilization possible." Tln‘ subject was further studied bv 
.Mr. Booth who slates- : " (o) The self-sterility which is kunvnto 
f,\isl a.inougmanv varieties of cniti vatod grapes is. in manv cases, 
if irot all. due t i a. hick of potency in the polhm. (h) Tliis laidr of 
])(itencv is indicalcil in the pollen grains bv a sliajie. which :s (juite 
iliffereii fruintliat of jrotent ]iollen. (c) ( 'or tain va.rietie.s of gia.pes 
bear policnin wliicli both tlie potent ami impotmit foims aie 
nii.M'il. 1 le iiiitlier states : "The sell-sterile grains seeme; i to Ik' 
surroiiiiib'il bv a nuicila.gnvni.s snlis1a.nce w hicli makes them stick to 
one another more or less so that the pollen whether it lii's dr v oir 


' .Vt«- YorL' Atjn. Kri*!. lin]}, 

- York A\jri. Expl. Shi. Hull, 221 .* 
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the slide or is placed in liquid media arranges itself in a succession 
of clumps. Tliis nuicilagmous substance does n it ajipoai' to be 
soluble in -water, a.s the pollen grains retain tlieir respective 
positions even alter several days in the solutions. The self-.s(erile 
pollen, on the other hand, shows no such arrangement but the 
grains distribute themselves either on the slide or In the liquid 
bin' so much dry powder, cpiite by chan.-e. The sell'-fe;tilo 
foims aie obhmg. blunt at the ends and quite svmmetrical. 
The self-sterile sorts are (piite different in slni.]ie. beiu<g more 
irregular and usually more pointed than lliose of the (^tlier 
cla.s.s.” 

I set to work tm the lines suggested iibove in Xovcml er 
191!), but my laboiatojy examiin ticn of the diy pollen grains 
(lid not roveaJ tiiiv chiuar tet istie ditfeieiices in the size or 
shape of the different classes of ))olh>n. A.' the hhioming .season 
of tlio gi'a])e is very shoit. my ol servatioiis wtuc. moroovei-. 
limited. 

At the present stage it may faiilv be said that the floweis of 
varieties existing in the (bineshkliind Rotanical (birden were m.t 
found to be self-sterile, < itlier attemjits, tlieiefoie. of improving 
the yield ado])tcd in fotcign eountries. e/;,. giidflng or tinging and 
coiling tlie branches had to be adojited. 

(ti rdliiiii. This consists in tli(‘ lemoval of a ring of bark to a 
width of half to cue inch, ’I’hc ]irinei]ile id' this is to couceiitrate 
a large amount of elabojated food material in tlie ])oitioii of 
the branches situated above the ringt'd aipa and thus stimulate 
them to hear flowers ami fruits. It is practi.sed liv the (dei'ks 
lo lu'oiiuite sc'ttiiig of fiiiit. uniformity of bumdi. and iiieieased 
size of berrv.'^ In tlie woi’k done bv tlie writer, a. luirrow ring of 
baiktoa, nidtli of .1 to 1 inch was ta.kcu Irniii tlie fiiiitiug ea,ues 
ol the piiii(l!iiii'i-s)ilirlil variety between the lirst i ml .second 
nodes. 'Idle oiicration was doiic immed.'atelv alter piiiiiing on 
Oc tober 22. ]!)f 9. and also wlioiitiie huives had a.p|iea,reil. c,-... oil 
ISthaud 1 9tb Xoveniber. 1910. 


'■''rduicni Fi-'d Aii,UM.lia, cifol in r.lc.Cmd Fr'iil n„rUI, .rrny:;r, Uml. 
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Besides tlie above, tlie operation ol coiling the cancs was also 
done. 'I'liis is usually done, in the (iancslikhind Botanical Barden, 
in the case of gra])e plants on bowers ami lias become an annual 
operation (I’late V, lig- ?>}■ It had not however been dune on the 
sliv bearing varieties. In oriier to ascertain its efficacy on the 
pow///«rd.sf(./ie?n' variety, the canes were severely coiled so as to 
foi iii 1 wo or three circles and firnily tied in position by means ol a 
string. The following shows tlie results obtained ; 


Nanirc "f i I m- o|«'rali(in 

Xo. of shoots 
t rcalcd 

Yii'l.l 



11). nz. 

f 'nilin2 ihc caiic.'; 

43 

(i r,i 

'{ititrin.ti til'- iimncdiaft lt aficr pninin'j 


0 o 

liiii'iiiii/ the wlicfi nrw liiul fi'riiid . . 


(1 s 

1/1)10 fills Ul'l’t . . 


S 1 


Tliougli the above are tlio results of one year’s trials, they 
indicate tliat ringing even before or after the fornialion of leaves 
failed to give good results in the (ase of ihe variety ‘pawVinri- 
aoln’hi. 


IXFLri'.XCE OF STOCK OX THE YIELD. 

tfr, H. V. Bole, the well-known grape grower of Xasilc. tried 
the gi'afting inefliods ami has found (hat fuladi, when grafted 
on hitokfi. Yields 2 lb. more than the average yield on its own roots. ' 

Tlie expen iients conducted in the Baneslikhind Botanical 
Barden are incoiirlusive. 


Yield ix relatiox to jiaxurixc. 

In Older to a.seertain the efficaev of some mamires in increasing 
tlie grajie yield, experiments were started in the Baneslikhind 
Botanical Barden, Jvirkee, in 1912. 


1 Jyri. Jour. luJin, XIV, ])t. 1 



IXCDFASK OF GliAPlJ YIKLD 


to 


Vnripf'j Bitokri : tmited in Oct.-X<rr. 10|-J. 



IMartiufc portree in 

nne (Iri'ssfitiff 

No. of 
plattts 

1 rcitoti 

planlT 

Wt. of 

buuc'lii‘.< 

per 

!k':i lifig 
plant 

1 

l''isli inamiro. S lb. 

I 


111. 07 ,. 

!h. 07. 


Sulphate Ilf jK-»ta.<h ! 11). . . 

u 

\ 

li 2s 

«i 

1 S\ 

•) 

Fis.li tna.Miiro S Ih, 

II 

li l;i 

;; 12 

1) l.i 


luiriiiyu I’ll 20 Ih. . . 

0 

1 lit 

2 i;! 

" 11 . 

4 

Sn fflnwi'r i-iiki' S; 111. 

1 





Sulphate III' pfilji'h 1 Ih. . . 

1 
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Tilt' ])laiif.^ i)!anlf’(l in I’cltni.'iry 101 1. t.e.- tho fniifiiig abm-i* tvl'ciro'l t<i nocmrf'tl 
u-lipn thoy wen ]u>t two years oKl and was not therefore up to nonnal. 


Tilt' results of 1012 showcil in favour of treatments 1 ami 5, and 
lienee these two were seleitei! I'nr e.\|'evimeiit in 1013 against 
fanny ard manure liy itself. 


Variety Bhokri : manured October 1013 . 
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-Vs tlie flowers apyeaied sotm after puiuing. it wa.s found 
douhtful if maiuii es ajiplied in Uctof er i cally affeeted the amount of 
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flowering. Hence it was decided in 1014 to apply manures ajter 


the April pnininq so that they may lie effective in proilucing strong 
bearing wood for the next season. 

Varieli) Bhol'ri : 

mnnured 

April 1914. 


Miniurus tiivcn ]>'''' 

No. 

jilaiits (bi'rt 

ring) 

Field per plant 



lb. 

lb. 

Farmvard manure lb. 


150 


FiahSlb. an<1 sulpliato nf )iotAsh 1 lb. 


100 

S-0 

Siifflowr-r cabo y lb aiid bniu moal 2 lb. .. 

•>5 

1541 

fi-2 


The two years’ results sliow in favour of a eomluuation offish 
manure and sulphate of potash. 

f'ONCLUSIOXS. 

The following conclusions are arrived at :■ 

(1 ) The. utnl>rclla system has so far been found to give betfer 

yield than others in (he case of hhokri varielv, It 
remains yet to be seen how far this system (’ould be 
adopted mi a field scale. 

(2) In the year 191!)-2o. the overhead syfstem of training 

lias given throe times as much yield per plant as that 
on the single-stake m fakadi variety, the amount of 
space occupied being the same in each case. 

(3) TJie Jtinnar system lias given a better yield tliaii the 

single-.stake system but entails a good deal of manual 
labour. 

(4) Examination of the pollen graiiLs oi falwU and pamlhon- 

sakehi variety did not show the characteristii s 
noticed in the flowers of partially sterile variidies in 
America. 

(5) o.mong the manures tried, a combination of lisli inaniuf 

and sulphate of potash has given favourable result.'^. 





THE DISEASE OF OH I ELI (aiTS/CE- 


liY 


G. 8. KFEKARXl, .M.Ac., 

Projessor oj M’lcoh'/tf, AriricnU'ind ('nlli>-‘f Pooh'.i. 

This Is a vory seiOiiis ilisiaise. nay. in faiA. tlic greatest eiieiny 
of tins chilli plant, occur)iii" in tiio.st lairts of the llomliay J’resi- 
ilencv. It is, therefore, we!! kuown to the cultivators who call it Ity 
various naiue.s as miii'da, t/oj«, iii(«od(! aud iiirnja m the I.leecan, 
rhaitdirofin or uiNlhifiai'irofia iu the Karniituk. ami bdmtva in 
(hijiirat. ■ 

Tlie (lisetise makes its apjtearanee lirst iuthe terminal or a.xilhny 
tender shoots of tlie ])lants. 'I’lie lea'. t's ol the attacked shoots get 
curled uii usuivllv outwards and droo]) down (I’latc \ 1. fig. I). 
Often thev sh.ow much distortion aud wrinkling aud ;;.re reduced 
in size. Thev gradiiallv drv ii]) aud drop down. A ew shoots come 
up, which are in ttiin attacked and dc-tioved. Ike growth of the 
plants is tints checked. Th.o disei'se ap|iears at any stiige of th.e 
plant, Tf it hegins ,it the seedling stage tlie affected phmts never 
produce i,.nv dowers and frttits. If the plants are attacked in the 
ilowerttu’ stacj' tiawt of the (hseaseil fli>\ve!s \>itliei ami diopdowii 
and th.e few, that escape form hemes which, are also soon sjauled. 
The attached frttits art* inttidi snudler than th.e norm.al ones ti-ud ate 
< iirvcd. The disease cTadnallv spreads to the lower hranches. and 
ns the internodes of th.e attacked hranch.es ;'re shortened tlie iCarcs 
appear as if thev are in ehisters and are reduced to minute se.'dedike. 
striK'tures. Tn such, a highlv malformed stage the ]ilant at times is 

* Uapci' rcail at the Eighth Indian Scienne Con.^rcBS, Calcutta, 

( r.i ) 
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iTcoinii/ivl wiLli grpat (lilfifultv. Siit-li a severe attack was noticed 
lliis ycai- (1920) near I’oona in the Hai'aiiiat; valley where in most 
of tlie llchls tlie cin)i was a I'adure. IJejxirts of ravages of this 
disease ]ia\e also keen received from the tracts of Bijapur, OokaJc, 
I'ioHiapiir. IChoil, .Vmalsad and Anand. 

file cause of this disease is the same mite which causes the 
/nijihni! iksease of juitato.' That the potato mite lias something 
to i|(i With tlie chilli tioiilile was sii.s])ected hy the writei' I'.liile the 
l/iHiln'i'ti (hsease was heiiig studied iu the year J'.il!). hut an attempt 
til ]iro<|iii 1 he disease in chilli plants hy inoculation exjxn'iiuents 
was; lint siiei essfid ns incnf ioiicd ;ii tlie previous pajicr. jindiahlv 
hi'caiise the evjieviiiieiits weic done rather late in the reason. The 
stiii!\' was therelore ])ostponeil lor tho next I'eai’. hiarlv in ,liine 
19211. the disease was notieed on the (hilli seedlings in the wiiter’s 
eiiiiipoiiiid. and an e.xanunat.ou o| the disiaised ])hi.nt,s gave clear 
prools ol I lie presmiee of a mite agreeing in all it.s .stages with tluit 
oh ])iitato. luoeiilailou expeiiments were tlierefore at once started, 

! liiee Sound, tweiily (lavs-old potato phuits iii pots were talcen. 
Tw o were used for iiioeiilation and the tliinl for control, hioeula- 
r.oiL ol t he plant.s was madi’ hv putting on them affected parts oi 
llie chilli ])!ants ( ontaining the mite.s. The iidected plants hegau to 
show (01 the ninth dm ddstiuct smipit-ouis ol attack, fi~.. tJie twi.stiue 
and ciiihiig 111 the leaves with a redd.sh tinge ami tlie erect Imncliine 
haliil. o! the slioots (L’late \TI. fig. I). and oil till' thiiteenth day 
t ill' tender leaves on one ]iiaiu. hegaii to diy uji : on the si.xteeiitli 
dilv f ile affected .shoot was eoiuplete! v killed. The control plant 
remained healthy dining this period, I'ixperimeuts weie then 
made W ith l•ll;!!l ohnit- v dm li were inoculated with the potato mite. 
S,x sound chilli plants ,u jiots were cho.sou. four for inoculafion 
and tw'i, for rontrol, Inoculated plants on the f2t.h dav hegau to 
Tiow tlie tvpicai srinptoms of the wuidii disease. The leaves 
I'ccame tw.sted end ci-miiplod, were much reducerl In size and had a 
ii'iiiilwi if moving mites on them. The control plants remained 
piiite healthy all tlie while. 

xi- of Potato. Agri . Jour . 







THE “ MURDA ” DJSKASE OF CHILLI 5;! 

riie Ciiuse of tics diHcasc, wliich Jiud hatHed oui efforts so loii"' 

r'’ 

hiiA-ing been discovered, ulteiiij.'ts were ;n ouo(^ lUiide U> treal llie 
(1 iscicsed pbxnt.s witli tIk; liiue-sidpLu!' wusb. Spravijie (‘\])ei'nueiits 
were lunde s,t seven (i;ffereiu rentnw ;n die I’residemw bbik.ik 
!;uiii and (loshanhalli in the Belgaum District. 'I'lkkoti and .Mintaei 
in the liijapur Disli-iet, Daraiuaii and Karkunib in the Poona 
District and at litilali in t!ie Kolhapur State, (iulvoue .spravmc 
was gic eu. h'iic'ouralile reports as to tlie ellii ieuev of t he ti eatnieni 
were received iroiu all tlie abo\e iilai'es. Ilai results wine luo.st 
successl'ul esjieciallv at (lokak and llukdi, while in other places tliev 
were not so nnirked as the. disea.se was in a !ar advanced sta.ee at 
the time of treatment. These ]irel;iiiinarv trials show that on'v one 
spi'ayiiig is enough to control lhedisea.se if (lone at fJie, time when 
the disease just appears. Ihe co.sl o! .spravjnc per acre came to 
lis. 10. 

.'^earcli for other lio.-^t. plants of tlii.s m;tc has shov.u that hesides 
liiar (Ci/iiiiiojk;!:; p.so,'(«/m.'(/(-.s) as mentioned in the previous paper, 
n- occurs on Zinnia, i.tahliit. Tagetes. M i yd/a/jo, t'aiiegoose- 
berrv. Aui'hinilliiis po///(/oi"(.'' and is nAi'iimi. in die case of 

Zinnia, the affected [ilants get stunted in growth, the Ic.avcs arc 
twisted and crum[iled in vati'iiis \va.ys and no llowers are horiu; 
(I'hite VI. tig. If the 111 (We.i’s appear. tJ!!.iy am lew and art' 
imicli teduced itt si7X“. Often tlie llmvcring p.irts am transformed 
into leafy shoots. Ka.rly in tJie .'tiason tlii.s yeai', a few affecled 
Zinnia plants in Ironl ol the .Vgrieiiltiira! t '(.>!lege oiiikiinns, Poona. 
'It tracfird the writer's attention, and e.vaminalioii of |Iicm' .showeil 
1.1 .11 the '.oider-siii'lai e ol the lea.ve.s aii\' uiiiiiher td' luoiiug mites 
Li.greelng wilh those oiicliillu ( 'ross-niticiihit lou i‘X|n:riniciits wi;re 
iiitulc. u.sing die mill' olitained fioin i.oic host to mm iil.i to tiicolhcr. 
Ihe results wem ipiite siicces.sfiil sliow.iea the 1vp;ca.l .sciiijjtoirw 
lit the disease in eticl! jilant. The Zinnia disea.se was one id the 
constant complaints received Iroin the puhlic. ami the worst atla.iT; 
noliteil in J’ooiia (luring the lasts,.', vears ociaiiretl this year (lOgli) in 
the doveinineut I hriise dardens, daiieshkliind. where all the Zinnia 
plants were com])let.c!\' spoiled. Its ravages were also reported from 
the \ ictoria tiardeus. donihav. fSo spraying triaks were underlakeii 
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as the season and tlie disease had far advanced when the reports 
were received. 

the niito has already been descrihed in the previous paperd 
it i.s lint nece<.-arv to repeat the description here. 

It is li.iz.i rdous, no doidit. to attempt to identify the mite, as it 
is till' work of a .specialist. Ilowever, tlie lollowiiig is the venture 
made li\' the writer.' 

fii tlie Indian hteratiii'e on mites a Litclii disease has been 
ilesci'ilied liy .Misia.- Tlie mite in tlie attached iiaits of the plant 
causes a peculiar hairy growth and it is said to be a .species 
()!' AViop/i'/c.v. There i.s another disea.so on cotton and ja.smlnum. 
1 lere too in tJic atliacked part.s the mite produces woolly growth and 
it is said to belong to a species of Fh>jioplu<s. The chilli Jiiite differs 
both in its morpliological characters and in the effects produced on 
the lio.st from the.se two species. Carpenter’s^ statement that the 
lUite may lielmig to a red .spider group (Tetranychidie) does not 
seem to hold good. The Tetranychidie'* have si.v .segments in tlieir 
legs, while the legs of tlii.s imte liuve live segments (Plate VII. 
lig. 2). The mite comes very near to the yellow mite i.f the 
genus described by Watt aud .Mann.'’ The de.scriptiou 

and illnstrati'Uis of (lie yellow imte agree completelv with those of 
this mite. The peculiar .sucking di.scs with two liooklets at the end 
of the li'gs eh, arai'teri.stii- of Tarsiiuyiii;, !;,•*' -are also noticed, It 
may ilieielore lie a species of rar.-auii'iiiida'. 


hjn. W\ III 

' .l;ye, ./.i.ii'. VII. |,, 0^11. 

A .\, « liKoi., ,.| Il„. |n,|, |^,l,^s,,|.^. VIII, p. 

ll[-.>Mtl. M;|\. Ill/l.i'/ . 11/' p. 

^ Wail null .Miin ,. C, a- „ .,l „f Tai ri„„', iiiii:i, p. ip,!, 

i!i-..«ii, Mii.x. j«.nw' y’lii-.i.,;/.., ,,/ p. 



^elected gilii’lcs 

ATn iFlCIAJ^ FAKMYAUD JIAKL'RK.’^ 

BY 

H. B. HUTCHINSON, Pii.D., 

AXI) 

K H. IHCHAnn^. B.Sr., F.I.O., 

RoiIki oisl Exjirfi menial Sitilion, 

As a cnnsei|ueiiee <if tlio campaign for increased food production 
(luring tlie war, and tlie, resulting extension of ilie area under cereal 
crops, it was tlionglit tliat, even after making allowances for 
disposal tiirouglt tlie usual clianncis, flierc iniglit still remain a 
surplus of straw which could not ho utilized for feeding or for 
conversion into manure, li was, lliercfore, determined to 
invesligale (he possihility of converting straw into manure without 
the intervention of live stock, and a sjiecial grant-in-aid of the 
investigation was made to the Hotlianisted Experimental (Station 
hy the late Food Production Itepartmeut. A|)art from war con- 
ditions, the jiossiliility of adding to the supply ot organic manure 
(leserves considci at ion. In the case of markel gardens particularly, 
the (lilliculty of ohtainina ade(|nate supplies of stable manure is 
ineveasiug. The iuvc.stigat ions described below indicate a method 
by which straw can be converted into a sul)stance having many of 
the propertie.s of stable manure. Furtliev experiiuent.s to teat the 
ei onoinie value ol the proeess when eoiulucted on a large scale 
are in progress at l\otli;un.s(ed. Lord Elvedeii lias also generously 
provided assistance and laeilities for experimental work on Ids 
P}'ifor(l estate. 

*Keprinted ftioiii Jour. Miih Jgri.^ XXMU, no. 6. 

{ ) 
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(JI u mimbeT of preliminary experiments to secure 

ob\i(His brcakdonTi and colour cliangcs in fermenting straw, the 
most ])roiuising results were obtained when strau' was subjected to 
tlie a( tion o) a culture of aerobic cellulose-tlecomjtosing organisms 
Sjtiiocitirl'i cyfojiliitiiii). Further enquiry showed, howecer, 
I liat this eifcct was not due simply to the provision of an organism 
capable ol lireaking down cellulose, but rather to the indirect effect 
oJ tlic tiiineral sui)s(aiices contained in the culture fluid. From 
this ])(jin( on, the qiie.stion of food supply - as distimd from the 
addition id any particular species of organism - received special 
at lent ion. and, as will be .seen later, led to results possc.ssing both 
theoretical and practical iinjiortaiice. 

\\ illioiit entering into a detailed aceount of the various .stages 
ol the investigation, we Jiiay .state here tliaf the mosl essential 
factoi'.s making tor the produetioti of well-Kdtedartilieial larmyard 
luaniiio are aij' sujiply, suitable t(miperature, and a .suitable siijtply 
ol Soluble nitrogen comptniuds. 

( I ) d O’ nupplj. It has been loimd invariably that characteristic 
ljieaI,(l(A\ a changes in straw temaiu siispeuded wlieu a Iree .supply 
ol ail i.s excluded eit hei' by intense cousolidat ion or bv immersion of 
tli<’ St law in li(|uid, I lie lermentat ion a.p]>ears. t herefore, tti be an 
essentially aerobic one, at least in its ealiv stages, and the tvpical 
disintcgiaiion of the straw with the production of dark-coloured 
jdaslic iiialerial docs not, take phu e in the ab.seiice ol aii’. 
-Mnnover, the colour ol the aei.dncally produced manure is 
rapidly reducc.l when o.yvgen is excluded. The great, importance 
of ait supply IS shown by the bdlowiug experiment, in wlilcJi Join’ 

ki'iiicnted niidc.r aerolnc and anaerobic 
conditions lor three months at 37°L'. (yj^’F.). 


Uiih-.ut tiif . . 

W if it ail * . . 


Losri OF iiltV MA'ITI.It 


Stuiu witliuiiL t Stiaw uiUi 


i’i f Uflll. 

lOh'i 
4U- 1 


Ih-r i.’iit, 

J7 I 
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Tlic data explain what may be seen iii the ordiiiarv lienji of 
farmyard manure, riz., that straw suhmei'wed iii liqniil nj ine, and 
therefore protected from air. remains in an unclianged .state foi' 
long periods. On tlie other hand, llie practice of carting manure 
liom the yards and boxes and storing it in lieajis in tlie held, 
although carried out tor other leasons, provides lietter cou<lition.s 
Idi- roiting than are likely to jirevail where tlie dung is consolidated 
hv trampling and saturated with tirinc. 

(2) Suitable temperature. Idxcept in tliosc cases wlieie straw is 
being fermented nnder otlienvise unfavourable conditions, special 
measures to maintain a favourable tempetatnre fur fermenltition are 
not calletl for. In common witli otlier fresh lermentalile materials, 
moist straw rapidly undergoes a preliminary fermentation during 
which the temperatu)-e may rise to iijiwards of tiad'. (U!t°J<'.). It 
is. Iiowevei', in tlie siihsetiuent stages that the. ciiect of trealment 
becomes most evident in maintaining (lie temj.ieiatuie. K.xjierieiu e 
lias shown that a stipply of nitrogen, by increasing the enevgv of 
leimeiitation, leads to an ineiease of lo-2(d‘('. F.) in 

favour of straw whieJi has received a sufficient supply of nitrogen, 
as comparetl with untreated straw . 

(I!) *f liupphj Ilf liolaUe ailrofiea compijuaiU ui tmitahle 
eiiiicciilrutKiii. iiial ponfU’.f.iiiii/ u ueulnil or slii/lifli/ alL'iilnie reaetiuii. 
Ih'peated exjierimeiiTs havi* sliown that the most rapid l.neakdown 
of straw occuis when some souree id nitrogen in an atailalde or 
mdiiccily availaliie lorm tta.s su]i]ilied. and then oulv in thoac 
rases wlieie the icactjon ol llie solution was iieutial or sliglitly 
ulkalme. Hence the .su])|ilv id nitrogen in the ammonium suljiliate 
alone fails to lead to delinile luealahovn .since the medium snon 
I'cciiiues markediv a' id. while, on the other hand, the sujiplv ol an 
alk; dine eoinpound alone, sueh as eaustie soda, is equally inefleetive, 
sinee a souree of nitrogen i.s lacking. TJie adtlitiou ot nitrogen in 
llie lonu of uiiiie. uiea. ammonium carbonate, or [ie])tone within 
' eitain eoneeiil rations immediately sets in train rapid decomposi- 
tion elianges, and results within the period of a few weeks in the 
pioikution of dark-colourciL well disintegrated, strm tmeless 
tuaterial closely resembling well-rotted maniu'e. riiat this should 
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lie the case with urine was perhaps not remarkable, although the 
factors wliicli operate in the essential dung-making process had 
not then been individually worlced out, but that an essentially 
characteristic product couhl be obtained without the use of urine 
or of tlie ftecal portion of the manure as ordinarily produced was at 
once suggestive, tin the basis of subsequent work, it may indeed 
be claimed that, in the production of normally well-rotted farmyard 
manure, the mass inoculation of the litter with the large bacterial 
popidation of the faiccs docs not exert any marked contributory 
influence on brcialnlown changes ; that the urine, as such, apart 
Irom being the cavricr ol nitrogen, does not induce any characteristic 
changes in the straw, wliile the typical smell and colour of stale 
urine fv(jm the manure heap may be successfully reproduced from 
stiuw treated \\ ith ammonium salts. 

Although it i.s important that available nitrogen siiould be 
present for the rotting process, it is also not less es.senlial tliat the 
quantity ol nitiogen sliould not exceed a definite amount both 
actually as well as in concentration. In other words, if the 
concentration of ammonium carbonate produced from the docom- 
position oi in iuc or urea exceeds a definite limit, not only are straw- 
breakdown changes (kdiiiitely held up, but they continue to be 
inoperative until Iry volatilisation, and cousequentl}- loss of nitrogen 
to the air, the coucentratioii or alkalinity lias been ledueed to 
the upper limit ol growth ol inicro-orgauisiiis. This iiittsL be reijardvil 
as juti'ticalaii ^ iiiij/ijiiaiil, since Ihc hiijhesi coiiecnfidlioH Jor rapid 
bi'caUlairii is a pprccniU ij hcaiiclhal oj the iccul'csl aiidiiated urine. 

It lollows that it is quite impossible to juoduce well-rotted 
dung by the use of neat urine witliout considerable lo.s.ses. This 
hu t may be illustrated by tlie lollowiiig table, anil. ineideutalK’, is 
shown liv all the investigations that have been carried out on the 


making of farmyard mauiire.i Tliree equal ]iortious ol straw 
were saturated eithei- with water or urine and allowed to feriiienl 


lor ihree months in the laboiaiorv, tlie 
being subjected to dilfereiit temperatures. 


two portions uitli urine 
As will be seen Irom the 


> See, for c.\aiiiple, lai..,E,i.|l and Rirliards, Jmir. Agri. /Set., i',117, VllI, p. 495, 
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lolloM’ing table, these twM portions fermented to different degrees 
-the dry matter losses being 49 and 00 per cent, respectively, 
hill the fiiuil nitrofifiii content wan nhiwnt identical, and practically 
i Pice-foiu’tlis of the nitrogen supplied as urine was lost. 





\rruoGEN' 



Loss of 




Temperature 

dry 

matter 

Itiitial 

1 Pinal 

Lo.s? — or 
Gain -f 


Per cent. 

mL^ 

in<i. 

nip. 

y wilh water {'MiW =- f)"®!'’.) 

lu 1 

71 

‘)7 

+ 20 

„ iirme (r'lPC. s, ai°F.l 

4511 

1 

ns 

- 

„ „ (iHi’C. 97°l',) 


:>o7 

, no 

- m 


It would be erroneous, however, t < assume that such losses are 
inevitably connected with a satisfactory hreakdowu of .straw, or t hat 
the conditions ordinarily obtaining in the farmyard at all re|U’C‘sent 
iijitinium proportions between the.sti'aw which is to be ileconiiioseil , 
and the concentration of nitrogen in the urine which eventually 
sei'ves i’or this decomposition. That equally good rotting may be 
iihtaiued without loss of nil l•ogen is shown hy the eases given in the 
talde below. In the C-Kpcriiuents to whicli tlie table lefers. straw 
ivas Incubated with urine in difEerent concentrations for periods up 
to So davs. I'lven after this period the losses that occurred with 
satisfactorv lotting and within the lower concentrations were 
oulv aliout 4 ])er cent, of the total nitrogen of tlie final product. 
I'lie ordiuai'v lo.sses of the maiinie heap are Irequeutly more than 
tenfold this amount. 


] ‘ 'fi itii iiUJ - 

Si |•a\^ ati’l 


I tf. Ktl lA/i/.s- 
T.diil iiiir- 


Niiml'fi' Ilf fXjM'i'itiu-iit 

( I ) ii; I ; ( :t ) ; { n ( o ) 


ui iiir lit! room 

77r, 


i i 

I j 

: :;n o 


o'Tli 

77;>> 

l.-ili-l 

22ii-s 

i 202-1 



In aihiitioii to the tiro plianen aheadi/ niriil inned. (a) in vhich 
st raw overloaded with nitrogen loses it to a delinite degree, and (h) 
m wliich straw with the requisite amount of nitrogen ina) nudeigo 
rotting without appreciable loss and is therefore in a state of 
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cquililiriiim, tliei'e exists a third phase in which under-saturated 
straw, by tlie agency of micro-orgimistns, exhibits a well-marked 
pr()])eitv of picking up nitrogen, particularly in the form of 
ammonia, until tlie same linal content of nitrogen in the rotted 
product is attained. Hence we might expect that in two different 
1)ut adjacent portions of fermenting straw, the one overloaded 
with, aiul the, other lacking, nitrogen, the former portion loses and 
the latter accumnlat(>s nitrogen until a common level is approacdied. 
That sucli is actnallv the case is illustrated I'v the following data, 
and is diagiammatically ie]jreseutod in Fig. I. Ten portions of 


Urea or ammonia nitrogen 


Straw nitrogen 


Total organic nitrogen at end 



min 


w w, 


Ho I i S 6^8 y 70 


Ilu. 1. Till; Iiiil :ii.Kilii.stratea the ponci- of uinler-satiiiatcl stiuw to pick up aiuiuonia 
li.sthy super satiirateilstiaM. Ten porlioiia of stiaw will, inejtasiu); quantities ol 
niti ogeii (as iitea) weie allowed to teirneiit foi three mouths. 
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-1 raw were moistened tn the same extent, and ivliilo one rereived 
■vatcr only, the others ie,ceive<i additions of sohihle nitrogen in tlie 
iiiiin of urea in varying quantities, until the last jioition was 
saturated with a solution similar in conccntiation of nitrogen 
to that of horse urine (1 per cent, of nitrogen). The different 
jioi tious were then kept in an incuhator for 3 mouths, at the cnil 
of which time it was evident tliat, contrai v to exfiectatioii. the, 
straw, without or merely with low doses of nitrogen, hail pa.ssed 
throualia marked rotting proces.s. On analvsis. however, it was 
found tliat there had keen a definite aecumulatiou of nitidgen in the 
lower ineml)oi\s of tire serie.s. wliile the liiglier mi'inhers had lost in 
some cases the greater portion of their original nitrogen. 

The ikcompo^ition oj sli'dw m Ihf presem-e oj niri/iiti/ tjidnililirs iif 
II 1 1 rope II II -I Him. 


Xuniltur i)f fXpcriMK'nt 
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4 

.j 
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s 
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ID 
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Oi’rtaiiir iiitrnur-n mu 
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71 
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'111 

77 
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l.'i 

4!i 
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In seven out of the ton eases the linal nitrogen ol the lermeutcd 
straw varied onlv ketween IstD and '21(1 mg.. irres|.>eetive of the 
uitrogou content of the original mixture. It should al.so ke noted 
tliat the c.xtent of the rotting, lc .. the loss of diy matter, in 
''xperiinenf s 1 -S was very mm hgieaior than in h and ID in wdiicli the 
'traw was subjected to the action of solutions closely approaching 
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the coucfttitriition of ordinary urine, the higli alkalinity of tli 
latter i‘xercisiug a check on decomposition. 

Ill the main, the nitrogen retained l>y .super-saturated straw 
or sm li its is .accumulated by under-.saturated straw, as in Nos. I-i 
ill the alio\-e (able, appears to be s1.ored up in an organic o 
non ammiitiiacal form. The ma.ximum retention has been found 1< 
occur witliiu the lirst lour weelos. after wliii h time breakdown of tliii 
oiganic nitrogen to ammonia and cou.se([uent loss by volatilisatioi 
seems to koe)i pace with loss of dry matter. Finally, tlii 
material assumes a *' stabili.sed ” condition the loss of nitrogei 
becomes gnsitly diminished or may lie absent altogetlier for loiii, 
period.s. The.se three phases ai-cnmidative. di.sper.sivc and staldo 
are shown in Fig. 2. whiili illustrate, s the type and e.xtent of (I a 



At Beginning 


After 17 days 


After 24 days 


After 31 days 


After 39 days 


After 45 days 



After 52 days 


After 69 days 


After 327 day;; 


WA The <liaB,:,„, illnsnale.,theehan,ee,l,u,occ,„. m.en .traw i-, ter.aenteU 

in he p,.eser..o of The l.laeh dOes repre,,e„t fixed „it,„,.en, an, 1 the 

white outer circles represent ammoni.! nitrogen. 



artificial farmyard manurk 


liAuges taking place in a miAtni o of straiv ami mine during a period 
. A torn- montlis. llctA-een ilie (iOtli and tlie 120tli day little change is 
i.iund to take place either in the amount of “ stabilised ”or “ fixed ” 
vitrogen or the proportion of this nitrogen and the ammonia Mhich 
.ipiiears to lie held by fermented material even at a high tcmjieratnre 
!:!7'’C. = nn“F.), and in spite of the frequent handling and exposure 
associated with samjiling operations. In general, it may be stated 
iliat' when straw lias worked from an unsaturated to a “ stable ” 
phase little or no free ammonia i.S to be foiinih but straw wldcdi 
commences with a super-abundance of nitrogen appears to hold, 
when in a fermented state, upwards of 1 4 per cenf. of its nitrogen' 
in the form of ammonia so long as the material is ina moist condition. 
Desiccation leads almo.st to complete loss of ammonia, and in this 
K'speet as well as in the proportion of ammonia in the moist material, 
tlic artificial resembles the natural manure. 

from the study ol the inter-relatious between nitrogen and 
straw, we have come to tlie couclusiou that the amount of nitromm 
iicicssary for pronounced redting. and flic amount wliich straw is 
capable of “ fix'ing ” in the form of ammonia are identical, and tliat, 
in general, the figure varies oulv between (rTD and (1-75 parts of 
nitiogen per 100 parts of drv straw. Within these limit.s feiincnta- 
t ion pro(‘eeds without loss of nitrogen, and it is obvious that, e.xcejit 
111 So far as the nitrogen content of the original straw varies, the 
iiiial '■ stabilised ” product obtained when rotting has jirocoedod to 
the extent of 40 to 45 per cenf. of dry matter must likewise exhibit 
Cfimparatively sliglit variation in its nitrogen (•oiitent. In our 
experiments tlie “stabilised " product obtained from the fermenta- 
tion of straw under a variety of conditions jiosses.ses a nitrogen 
content of about 2 ]ier cent, calculated on the dry material. 

It thus becomes ]iossibIe to estimate fairly aecuratelv wliat 
tlie nitrogen content of anv particular .sample of fermented 
rtiu'.i will be wlien rotting lias proceeded to an appreciable 
^xtonf, Tf. for cxani])lo. the nitrogen content ol the original 
'I raw is equal to O' 50 per cent, and ive assume, tliat tlie theoretical 
■mioiint of ammonia nitrogen, equal to 0'72 lb. of nitrogen for 
‘•ki ll), of straw, has been fixed, then, ivith a loss of 40 per cent, of 
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dry iiLit.tfM- (luring fermentation, tlie resultant rotted straw will 
contain (OmO :-0-72);<10Ul-()0 = 2-03 per cent, of organic nitrogen 
in the dry matter. An additional amount of ammonia nitrogen 
would [nnhablv result in a jnntion remaining as free ammoniii 
wliicli. as indicated above, would bo liable to loss if the fermented 
straw were allowed to become dry. The data thus obtained 
enable; u.s to turn to the jirocess of inducing the fermentation oi 
si raw on a large, .scale, and are also cajiable of application to 
the conditions o))eraring in llic jiroducfcion of ordinary I'armyawl 
inauure. 


S^l fUIKSTKD NKTIIOD FOR TIIK I'RKI’ARATION OF 
ARTII'ICI.M. M.XXCRI-:.* 

,\s regard.s large sc.ale work, a niimher of factors have to lie 
tak'en into account wliicli did not o]x'ia.t.o in tlic laboiatory cxpcii- 
iiicnts. E.xperience has sliown that urea and ammonium carbonate 
,'U'(' tlie most suitable carriers of nitrogen since thev ensure a 
lavoui'able. alkaline reaction, and lead to rapid bicakdown. provided 
that they are not present in large excess. They aie. however, fai 
too extiensivo at the present time to admit of general use in farm 
work, altliougli a rediietion in the cost of inannfaetuving svntlietii 
urea would create conditinus favouralile to its extended use. A.*- 
all alternative .source (d' nitrogen, cyanamidc (nitrolim) and sulpliato 
(d ammonia, have been used with success. VhiLst cyanamidc 
alrcadv contains sullicient free lime to keep in check anv acid 
compounds formed during fei mentation, sulphate of ammonia must 
lie .siipiilemenled by the addilion of a base, and for this pnrpo.si- 
linciv-groiiiid chalk, ground limestone, or waste lime fiom cansti- 
cising ])hin1, al soap works may be used. Kor general pui'poses it 
will be found that upwards of '] ewt. of sniidiate of ammonia ami 
I c« t, (it linelv divided carlionate of lime per ton of straw am 
sidli< lent to induce fermentation. The main obstacles no large 
scidc ojierations at. the present time arise from the great tardiness 


tv -f SCO,,,., las coves 

Id) Li itci.s (Bmish Pat. Xo, lu2387j. 
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\ritli which raw straw takes up the moisture necessary tor fermenta- 
tion. Where pits are available this diflicultv mav lie overcome by 
;illowing the straw to remain immersed for i to 4 day.s, after which 
tlie Iree liquid may be drained off. In the case of heajis or stacks 
iiu open ground no advantage appears to be obtained b\- continued 
wetting with large quantities of water, and we suggest, as a more 
effective method of .securing the necessary saturation of the .straw, 
qivinkling the heap comparatively lightly with water and allowing a 
cduplc of days to elapse before a second sprinkling is given. Durmg 
tliis time a slight fei'mentation with inorea.se in tcm))erature sel.s in. 
rendering the straw more capable of absorbing a .second sliglit 
iqiplication of water than would otherwise be the case. When 
oNamination has shown that the, interior of the heap lias become 
uniformly moist, the source of nitrogen may be ajiplicd in the form 
of solution, or in the case of cyanamide and other products, thi.s 
mav ho broadcasted over the surface id' tliq heap and watered in. 
Tlic most convenient method of making the heap, wetting lhe straw, 
and supplying the ne('e,ssary nitrogen for fermentation depends so 
much on local conditions that much niu.st lie left to the initiiitivp 
of the farmer himself. 

(IkXEKAL CHAR.ArTKRISTIC.S OF ARTIFICLM. FARMYARD 
MAXURK. 

,\rtificial farmyard manme |irepared from straw is a well 
disintegrated plastic material in which the tubular eliavacter oi the 
sti'aw has been to a great extent destroyed. Tlievc is an almost 
(umyilete abseuec of smell, flic little there is being slightly fusty oi 
iiuuildv in cliaracter, AVhen prepared through the .igenev of a 
l onqiound in the ]u'e,seiu’e of iree lime, there is a tendency towards 
flic iiroduction of a blackish colour, while if prepared froiu.solublc 
iiltalies such ii,s ammonium carbonate, liquid ammonia oi 
ciiiiiiiiuinds giving free aiiimonia sueli as urea or peptone, or in the 
lui'smirc of sodium hvdroxide or sodium earbonate. the coloui is 
diuh brown, and differs only slightly from the natural product. 
The liquid, which is gradually expres.sed fromllie fermenting sttaw 
us more and more drv matter is hist by fermentation, has a 
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dark lirown colour and a smell ^vhicli is indistinguishal)le from stale 
urine. 


Ai’I’LR'ATIOK of RKSULTS to TIIF PRODUUTIOX OF 


ORDINARY FARMYARD MANURE. 

Since it has keen |)os,sible to |)roduce matei'ial identical in 
])liy,sicai propertie.s with well-rotted fanipvard maume, differing 
only in chemical composition in so far as the hitter contains 
ap[ii'C( iahle ijuantities of ])]u)S])honi.s and potash derived li'om foods 
coiLsiimcd liy the animal, the possihilitc suggested itself that the 
ricsults might he a])])lical)le to the making of ordinal'}' fai'jnvard 
manuie and led to an inquiry in this direction. 

(tl the three constituents ordinarily present in mannre- 'Unnc. 
la'ces and straw- the heces ajipears to ( ontrihuteto tlie ])liysical 
cliaructer fd' the jjrodin t only, since manure can he jn'odiiceil 
ivitlioiit their })iesence. .Aloreover, definite ex])eriments ]ia\ e sliown 
that, cliemicallv, fu'cal nitrogen is to a great e.xtent inert and is not 
capahle of contrihiiting to the decomjxrsition of straw to any degree 
fomparahle witli urine nitrogen. ( )n the contraty . ( eitain methods 
ol ieediug lariu animals, and particularly of horses, sometimes lead 
to the production ol lieces i-ontaining quantities of readiK'availahlc 
carh(rh}'(lrates, and it has heou shown* that such fa-ces arc ( apahle 
of .supporting the lixation of atniosphenc nitrogen. There is ever 
rea.soii to sujrpose, therelore, tliat the hccal jiortion of the manure 
liea]) inclines slightly in the direction of itself requiring nitrogen 
latliei than acting as a smii'ce of nitrogen lor the deeomposition ol 
straw. A\ith the aliove exception of some horse fieces, the solid 
exci'cmeirts ot I, arm animals ma\' he regarded as having reached n 
state .similar t< that ohsci'ved above in fermented .stiaw. f.c,. 
coutainmg T'ougldy 2 2 )er cent, of nitrogen in the dry matter. This 
IS borne mit by the following mean figures which have lieen ohtained 
iroin v;u'i(ui,s Sources 




Miui-j’ 


(tdutin ttf y n-c(irils ) 
t „ 11 .. ) 

Avera-u of 20 reioids 


2 00 Ilf 

1\SS 

1-02 

i-9:{ 


ffiit. X in dry mattu 


'Jour. Agri. Sci., 1917, Vm, 299. 
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We thus see tliat diiriii" the process of iliffpstioii, ami also 
IKissiblv bv virtue of bacteviul action in the iutestiiia.1 tracts, tlte 
percentage of organized nitrogen closely agrees with tlio liguic 
lepcatedlv found for fernicnted straw to wliidi jiiirely inimual 
nitrogen was sup])lied. and snliscquently couverterl bv a liacferiad 
action into oi'ganizcd nitrogen. 

isince evidence of this stabilisetl co]r(lition i.s found in the 
product of the fermentation of straw and urine, a, ml also in the 
undigested portion of food j)assiiig through theaiiima.l. it might be 
cx])ccted that comparable eonditions would prevaal in the manme 
lioap. Despite tlio fact that the manure lieai> usuallv consisf.s of 
the liquid and solid e.xcrements of different animats fed with widely 
diftorent diets, t igetfier with litter of various tinds and in varialilc 
proportions, ttnd that (his mixttire is allowed to mature under 
roiiditions absohitelv lactdng in miiformity. the majority of t he 
avaihilile data regarding the composition of tauiiivaid manure 
indicate ft striLing similarity in the jierceutage of fixed oi " noii- 
luniiuiniiieal '' nitrogen. Without giving details of the iitethods of 
fcediitn' or tint conditions imilcr whi( li the manure was ])r(iduccd. 
it imiy be sutiicieirt to state that the mean vontent (d' li.xed or 
organized nitrogen in manure made under l■ontrollell conditions in 
.America, on tlie Continent, and in this country, [mives to bp g t.i!) 
per cent, as a mean of -td records. We are now in a ]iusition to 
appreciate more, accurately the cliaracter (d the eliauges wliich 
proceed during the making and storage ot manure. I’epeated 
experiments carried out during the last three decadc.s have shown 
that (luring tliis juncess a very considei'able projioi tion ol the 
nitrogen 'irigiually contained ui the food ami litter i.s almost 
iinariablv lost, .and this loss, winch may a-mount to upwards 
of 4(1 01 ' ,)0 per cent, of tlie wliole. a])|H'ar.s to fall largely, or 
even ex(lusivel\'. on the urine nitrogen, oc.. flie most valuable 
iiitroueu. since it i.s tlu' most readdy availalile constituent ot 
tlie manuie. 'to ]ircvcnt or reduce this lo.ss both chemical and 
plivsical measures liar'e been suggested, all of which liave jiroved 
eitlicr ineffective or have interfered seriou.sly with the rotting 
process. 



68 


agricultural journal of INDIA 


[XVIl, I. 


If dung-making be regarded as essentially a straw-rotting 
proness it is possible to obtain some explanation of much of the 
loss which has been found to occur. We have seen that the 
nitrogen-fixing power of straw is strictly limited, and that any 
surplus nitrogen in the form of ammonia is liable to loss by 
evaporation. It may therefore be as.sumed that the practice 
of supplying concentrated feeding stuffs to farm livestock 
merely results in an increased production of soluble nitrogen, 
which, owing to the normally overloaded condition of the litter, 
i.s liable to relatively greater loss than where such feeding stufls 
are not used. 

We have attempted to test the accuracy of this view b^- 
computing the amount of nitrogen that ought under ordinarv 
eonditions to be recovered in the form of manure from any given 
system of feeding. For this purpose wc have taken — 

(u) the total amount of nitrogen contained in the straw 
used as litter ; this is apparently not in a form liable 
to loss ; 

(b) the amount of indigestible or focal nitrogen as 

calculated from the digestion co-efficients of the foods 
consumed ; 

(c) the amount of nitrogen which the (jnantitv of litter 

employed should be theoretically capable of retaining, 
t.e., 0-72 lb. of uitiogeu per 100 lb. straw ; and 
{(1) the amount of nitrogoi present as ammonia at the end 
ol the experiment ; this quantity is extremely variable 
and i.s determined by the actual conditions, aeration, 
e.xpesure, and the length of the period during which 
Ihe manure is stored. 

The application of this method to the actual results obtaineil 
m a mimher of feeding experiments shows that a fairly close 
iipproxiiiuit^oii iiiiiy be obtained. 

I wo mstances may be given, the first relating to Profe.ssoi 
T. B. Wood's experiment at Carahridgeb and the second to that of 


'Jour. AyO. Sci., 1907-08, II, p, 207. 
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I’rofessoT Hendiicki on the feeding of bullocks on roots iiiid straw. 
The following table gives an extract of Profes.sor ffood’s data 
relating to the amount of total and digestible nitrogen supplied 
to the respective sets of animals, and the net amount excreted 
.liter deduction of the calculated nitrogen due to the live-weight 
increase of the animals. As the animals were not fed with straw 
hut were able to pick over that supplied as litter, it has been assumed 
that onc-(|uarter of the whole would be consumed, and due allowance 
has been made for this. In the two instances, therefore, after 
making this deduction, 41 ■ 1 5 and 83’85 lb. of nitrogen were supplied 
to the animals, whilst only 30-9 and 46-70 lb. were recovered in the 
miimivo. The totals obtained by calculating the indigestible or 
fici'iil nitrogen, together with that contained in the litter and the 
amount wtiich this litter is theoretically capable of fixing, closely 
ai)]n'oach those obtained l)y actual analysis of the manure, being 
3;T6 as against 30'9 lb. and 46-61 as compareil with 40-70 lb. in the 
two cases respectively. 
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= 30-9 


= 46-70 


' Nortk Scot. Coll .Igrt, BvU. 22, 191.S. 


70 


AGRTCULTURAL JOURNAL OF INDIA 


[xvn, I. 


The datii referring to Professor Hendrick’s exporiiuents are 
niutaincd in file table below in a somewliat, condensed form. 
The total amount of nitrogen -supplied to the animals as 
food ainoiinted to till! lb., and of this it has been calculated that 
■t:2 lb, were l■|■tained by the increase, in livc-u-cight of the animals, 
thus iiiiikdng tlui total amount which .should have been present in 
1 lie diiiig ('(|ual to ()7I lb., wliilst oidy 524 lb. n ere actually recovered 
as oigaiiic and amnionia, nitrogen. I'or the calculation, we have 
taken the beeal nitrogen as given liy I’rofessor ffondrick as 270 Ib., 
tlio nitrogen rout, lined in the litter a,s 100 lb., and the tunount of 
nitnigen wliii h woidd he li.xed by the litter (cupial to 140 ewt. witli a 
dry luatter content of hi ]iei-cent.) as 107 lb. It will be seen that 
the sum thus oiitained is 537 ib. Iiy calculation, as agaiiLSt 524 lb. 
b\- analysis. Itsliouhl benoterl. however, that I’rofe.s.sor Hendrick 
liiinself calls allejitioJ,i. to the fact- tliat the cattle used in t.hc 
e.xpei'imeni. (lid better than might have been c.xjiected from accijptod 
scientilic standards of digested litter, and raises the (juestion as to 
whether the binds aclmdly used were not more digestilile and of 
higher starch value than is allowed in Kellner’s table, s. If this 
were the case, it would simjily mean that the amount allowed in our 
calculation as indigestible or I’a'wd uitingen is soincwhat too high, 
and Would ( imse(|Uently liring the totals of the analytical and the 
cah ulated ainounl.s into still closer agreement. 
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-537 


Siinilavcidcidations have been made in the ca.se of other feeding 
e-\)ieruneiiis. but these two instance, s will probably sutlice to show 
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I lull the iimoMut of nitrogeji «-]iirh we found straw to be capable of 
lixiug ill the laboratory, is also most probably built up into organic 
1(11111 ami to the same extent under ordinary farm conditions. It is, 
perhaps, outside the scope of this paper to suggest means by wliich 
I he oliseryed losses which occur in the making of manure may be 
nuuimised, but rational ])ractice would appear to lie in the direction 
lit a. more liberal use of litter in order to increase the ainomit 
(if ammonia that can be fixed, with the further result of- a 
((insidcrablc increase in the dung-making capacity of a given 
number of stock. 



SCIIOXCE AXI) CKOP I’ROniTTIOX* 


BY 


K. J. RUSSERL, n.Sc'., RR.S,, 

Uiirrior of the /{oihamaled Expeii menial Station. 


Till'; lic^iniUDg of iiuich oF (nir si iculific YYork on crop produdion 
goes lnii'k to llic your 1843. ulieii r;ii\vo.s and Gilbert set out to 
(lisoovei' \vli\- buinviu'd manure is sueli an excellent fertilizer. Two 
opposiuo- (wplanaiioiis were offered by (he clieinist.s of the clay ; 
lli(‘ oldei' \ iew, coming down From tlie eigliteentli century, was that 
the lerlilizing value lav in the organic matter; the newer vie(v 
jmt iorwanl by liebig in 1840 was that it lay in the ash constituents 
the potash, plntsphatcs, etc., left after the manure is burnt. 
Jaiwes and Gilbert considered t)iat it lay in the ash constilueJits jjlit.'i 
the lutrogen id the organic matter, and they devised a critical lield 
e.\perimeul to decidi' the matter. They divirled a tield of wheat 
into plots of eipial size, of w hicli one received farmyard niannre 
at the rale of 14 tojis per acre, another received the a.shes of exaetlv 
the same dressing ol farmyard manure, a iJiird received tlie niinera,l 
niallc] of the ashes p/iw some of the condiined nitrogen that had 
been dissipated on burning, and a- fourth lay unmanured. The 
results were verv strihini^ ■* 

• O ‘ 

Bivadbaik wheat field, 1843. 


]'’ai ;ii;,-anl iiiatnirc 
No mniuir' 

A.vlit's Ilf l;ii •jivtirtl iiiamiiT 


Grain 

Tons per acre 


Straw 

Cwt. per acre 


[(> 

2(i| 


10 

10 


, ' ^ farnifi-tJ lecture of the British Associatiuii delivered at Mdinluirgh on 

■X'ptcmbrr ,, 1021. B,. primed from .\at„re, dated 22nd September, 1021. 
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Tlio ashes proved iiiefEeclive, lint (lie ashes pht^ tlie eoinliined 
nitrogen acted just as well as farmyard nianuro ; it is tlierefoie 
lliese that constitute the fertilizing constituents of the manure. 
Thus the old controversy was decided in a way not uncoinuion in 
.n-ieuce ; neither side proved to he entirely conoct. Iiut hotli sides 
ivcre found to have some liasis of truth. .Lawes and (iilhert did not 
lest content with this purely judicial and scieiititic conclusion 
thev saw that they conld make up this eilective nii.xture of asltes 
a.iul combined nitrogen from mineral sultstances witlu.ut using 
faniiyard manure. Eveti iu their day farmers were imahle to 
obtain sullicieuf farmyard manure, aud it was tlierefoie a gmat 
achievement to lie able to siipjileinent tiu' limited su))|)lies Ijy this 
mixture. A faetoiy was set u]). aud the manufiicturc of (lie 
Mi-called artificial fertilizers liogaii. Subsetjuont e.\peiicnce shoncd 
(hat the ash constituents are not all equally necessary ; in practico 
only two of tlieiu. potash and pluispliates. need be siijiplied in 
adtiition to jiitrogcu. 

Clieiiiists iire rightly pnmd of artiiicial fertilizers, bu; tliey liave 
proved extraordinarily sueeessfnl in augmenting mop production 
all over the world. The deiiiand lot them is enoimous. aud in 
(vusequence prices hiive risen eonsideraldy within tlie last tliiny 
vears. .Aorimiltural chemists ate alwavs looking out for new 
subsiances, and even dtiiing the war a new tertilizer. amnioniun' 
cliloiide. was added to llic list and new iilant has been elected for its 
nianufaeture. .Modern manufacttiiing facilities arty, peiiiuqis, 
adequate fur jirescnt demands, but it is eonain tliat much more 
fcTtilizer enukl be used, and that as faimiug iiiijnoves the demand 
will increase. 

Progressive fanners liave long passeil the stage when it wa.s 
lU'iessarv to demonstrate that artifieial niaiiures iiu rease crop 
piodiution •. the position now is the nuieh more tlillieult one of 
deciding liow miu li monev it is wise to spend on fertilizers, ilie 
"111 view was that tlie crop yield was proporlioual to the mammal 
‘bessiug. i.e., tliat tlie more the nianurc t he bigger the crop. Lawe.s 
and (iilbert showed this was not altogether correct, aud that the 
,\ icld fell oS after a certain sized dressing was reached ; this 
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reliitioiislii]) is e.xpro.s.sed l)v ii struiglit line ivliicli ultimiitoly becomes 
ii curve. A later view set up by .Mitsclierlich was tliat tiie effect of 
tlie iiianiire is ])id])ortional to tlie ilecrenieut from the inaxiiiium 
olilaiualile : that tlierefore tlie iii’st dose of inaiuire has a large 
clfei t : but 1lie furtlier doses liave jirogressively less action. This 
tclatiiiiisliip is e.\j)re.ss('d liy a logarithmic curve. The prcseid 
liew is that (he efieci is at lirsf .sniull ; then it increases and then 
de( t'ca,ses ; this relationship is e.xpressibie liy ii curve resembling 
(hat tor a.utocatalysis. '|'li(‘ inqiortant [(lactical coiise(pience is 
lhat iiiodeiate dres.sings are more proHtalde than small oties, lull 
they are also more prolitable than much larger ones (h’ig. 1). 


Effect nf Ferfi I I if r 
on ( rep Yield. 


Ol.i 


Ptwiporti^nal. 

Tl' « h 0l t** I niski ng 
RetiJ rt». 

( >» I a.t m iixi) 



iijavt) 


III.. 1 Cuivc., sliowiiif- rehitioiisliiii K-Uveen crop }iel<H|jiolt,;(l on 
vortira! axisi aii.l (|i, amity of fertilizer used (ploUed on 
horizontal axis). 


There is no diM.eulty about the general rule ; tJie dlttienlty arises 
when one tries to detiue a moderate dre.ssing. d’ho pi'oblem is 
ir.rther complicated lyy the tael that the elleet of the dressing is 
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:ieatly influenced by the time when it is put on (o tlie laud. In 
..iii'on'u case the re.sults have been as follows : - 


Dale of apiilicatioii of manuiv 

tlrc.s.siiig 

I i.iuble '.Ux's.siiig 

This experiment ought to be repeated in many districts, fui' it is 
1)V no means certain that farmers generallv are usimj the most 
jirofitable cjuautities of fertilizer at the most effective time. It is. 
however, neces.sai'y to tale into account something more than the 
(|uautity and the time ol application ol llie lertilizor. ft is essential 
al.so to have a .suitable mi.xtiire. In the ohl da\'s this (piestion was 
thought to lie fairly simple, t'hemi.sts used to think that if thoy 
kuew the composition of tlie ash of plants they would know what 
luauure to use ; it slumld supply all the ash coustitueuts in the 
(|uautitiGS present in the plant. L'liis is now known to be wrong : 
the composition of the ash atfurds no guidance to maiuirial 
requirements, as was. indeed, shown by Lawes and Gilliert in 1S47. 
1 In; distinguiislied French chemi.st, Georges I'ille, emphasized the 
tact that only jtroperly conducted field trials would ever .settle the 
question. Vast number, < of such exjterimouts have beou made, and 
they show that the problem is more complex than Villc thought. 
It is non known (hat no single formula expre.sscs the fertilizer needs 
of a crop ; every tlislricl. almost every farm, has its own special 
requirements. 

btill further difliculty is introduced l)v the fact that the various 
artilicial lertilizers not only increase crop yields, but also infliioncc 
tile composition and habit of growth of the crop. Nitrogenous 
iii'iiuires toad to a vegetative growth of large, deep-green leaves 
"liuhave somewhat liatile to be attacked by fungoid pests. 

I liosphatcs improve root development, and are therefore of special 
'■•due for swedes and turnips ; thet" also Itasteu ripening of grain, 
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(Uifl ;iro til orofore particiilaviy useful in late districts ; they increase 
tlie feed in;:; value of croiis. and are therefore useful for fodder crops ; 
anil they have a remavk-ahle effect on the development of clover, 
wliicli is not vet fiillv understood, but which ha.s revolutionized the 
treat lueiil of jiastures in this country. Potassic fertilizers improve 
the vigour cd' tlie ])!aut and increase its power to resist fungus 
at tack's. Tlieso and other special properties of fertilizers are now 
well established, and advantage is talcen of tliem in drawing up 
foitilizer sidieiiies to suit thos])ecial requirements of each farm. 

It has already heeu pointed out that this work on artificial 
fertilizers arose out of Lawes and (iilhert’s discovery that the wheat 
crop of 18 -hi glow just as well when supplied with the ash 
const it uents plus l■ombiup(l nitrogen as wlien supplied with farmyard 
iiiamiro. They rejieaterl the c.x'perimeut year after year ; 
periodical!'.' the results were collected and even after fifty years on 
an average the artificials haid done as well as tlie farni\';),i'd manure. 
In conseijueiice of thi.s and other e.vperiments many agricultural 
chemists dovelo])ed the view that artificial memires were at least, as 
gociil asfarmyaril manure for ordinary use on tlie farm ; but wider 
knowledge lias shown tliat this is not the, case; it is only a first 
iippro.xiinatiou to say that artificial fertilizer.s are equally as 
good as farmyard manure ; we now know that farmyard manure 
produces effects ol tlie liigliest importauce to tlie laud whicdi 
lui kuovu combination of artificial fertilizers wdl bring about. 

ExiUninat iuii of tlie Jiroadbalk data in tlie statistical laboraton' 
veceutly instituted at Uothamsted under Mr. R. A. Fisher shows 
tiiat fai'iiiyard manure diiters in two wavs from artificials — ^the 
variation in yield from year to year is diuiluished by the use ol 
farmyard manure, as is also the deterioration in fertility due to 
cont inuous i-roppiug for eighty years. No fewer tliau fifteen different 
coinliiuatioiis of fertilizers are tested against farmyard manure, 
and wliile some of them come out quite well on an average of 
tweiitv five or fifty years, they fluctuate considerably from season 
IG season, and they show manifest, signs of deterioration as tlio 
years pass l)v. Many farmer.s prefer a steady yield to a fluctuiitirig 
one, and this, of course, is sound, cautious business. Farmyard 
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inainiTe never does badly even in the worst seasons. Init, on 
the other hand, it does not give record crops even in the best 
.seasons. What we .should like would be something jtossessing 
tlie special values cf farmyard manure in bad seasons, and of 
aitificials in good ones. 

Further, there is a deterioration of yield on all our plots treuled 
with artificials excepting perhaps those receiving oxccptionallv higli 
dressings. This is shown on both the wheat and the bailev plots 
and it is greatest on those plots where one of the essential fertilizer 
t oustitueuts is withheld (Pig. 2). 



Kill. 2. Effect of fcrtilizeis on yieM of bailey. 
( HoistieW, Kolliaiusteil, Isll? 1919.) 


There is a third effect, which i.s very marked in rotations. 
I'hi'inyard manure appears to luive a greater effect than artificials 
ill increasing the growth of edover. I’nfortuiiately the number of 
experiments is not very great, but. so far a.s tliey go, tdiey show a 
striking superioritv over artificials, and this extends not only to the 
ctcvei', hut also to the succeeding wheat m-op. 
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Tlie results at Rothamsted are : 


Mimurt' .iitpliofl fo previous com erop 


Fiiniiyanl niiiuure 


Art ifleiah onlv 


i of clover , 


Vtkld of succeeding 
WHEAT CROE 


Cwt. pur acru 

Grain 

Straw 

Cwt . pur acre 


^■)cr acre 

It: 

40 

UT 

4.v:j 


At present we eannot explain all tliese remarkable facts, Tlicie 
are several possibilities 

* ( I ) Farmvard manure is known to e.xcrcise I'enuH'kable pliysieel 

effects on tlie soil, eansing it to hceotno puffed up so tliat the enijuv 
pore spaces increase in size. The air supply to the roots tlnis 
becomes better, the water sn]jply is more evenly regulated, the 
woi'k of the tillage implements is lightened, and a goofl tilth is more 
easily ol)taincd. 'Ilie difference is well shown hy the root crops- ■ 
swedes, turnips, and particularly mangolds, which are vei'y sensitive 
to soil conditions, and being sown late, arc liable to suffer from 
s'i)iing and snminer dronghts. The |)lots at Hotliiimsted I’eceiviui; 
larinvard maniiroeonta,in always some '2 o ])er cent, more moistnie 
than those receiving no manure or artilidals only, and tliis enahles 
llie mangolds io keep growing during a drought which effect null'' 
checks all plants not receiving l'a,rniyard manure. 

(2) It is ])ossible that there are chemical constitnents in 
fiirmyard manure which are not present in our artilicial fertilizers. 
Tlie old ide.i that .litrates, potash, and phosphates onlv are neecssai v 
may be wrong. Kocent work by Maze in Paris and bv J)r. W'inil'icd 
Breucliley at Rolham.sted show tliat some of the other elements 
may also he liclpful. In lire liotliam.sted experinients very siiialt 
ipiantit'.cs of boric acid added to the .soil caused distiiu t increases 
in croits fully fertilized with artificial manures. We cannot as \ et 
recommend farmers to adopt tlii.s kind of manniing with s]K'iial 
substances, because it is very easy to overstep limits and do nnicli 
damage to the crop, for the plant suffers seriously from evert slight 


SCIENCK AND CROP PRODUCTION' 7f) 

oxcoss. AVith fuller knowledgo. howeveix it m;iy prove, jiossiblo to 
keep this special manuring within hoiinils, 

( 3 ) In the case ul the clover crop (he fannvarcl maiuiro or the 
straw in the litter may liave a special effect on (ho organisms living 
111 the root, causing them to increa.se the amount ot iiiti'ogeu hxat.iou 
and thus give larger elovoi' crops and fmtlier oiuicli the soil in 
nitrogenous organic matter, 

AVork on these prohlems is progressing , the s<-ieiitili( 
investigator has, of cour.se. to (iad out o.xactly what is happening 
lipfore he cati sliow the practical man liow to exerci.se control. 

But in tire 'meantime it is necessary for us to be jmictical 
and to do soinotliiug, and (lie most obvious lino of action is to 
iiictease tlie amount of farmyard manure or similar substances 
on the farm. We ctiu proceed in two wavs; iirst. wastage can 
bo cut down. AA'e estimate that the fanners ot the United 
Kingdom make ahout forty million tons of fainivai'd manure a 
vear. and waste aliout ten million tons. We liave shown that 
the best results are olrtaiued when manure is made under cover 
and the amount td' litter jiropetiy adjusted to the, amount of 
nitrogen in the animal excretions. (Virrect adjustment is a 
counsel of perfection, hut a great im]n'(.vemout is possible 
over the jiresoiiT ha])hazai(l methods. Jii jtractice nitrogen is 
uhvays lo.st throiigl'. ex])osurc to weather, greatly to the detrimeut 
of the manure. The jirovisiou of some shelter for tlic heap is 
not difficult, and. as I’rof. Beii-y Itcs shown at Glasgow, it is 
distinctly advautageons. 

Another metlmd is to inciease gteatly the amount of farmyard 
luamire ot' similar substances jiroduced on the farm. Tliis could be 
done liy luuning on more animals. The. number ot livestock per 
aciecould be much increased bv the general adojitton ol the methods 
of some of tlie Scottish and Danish farmers, wlio keep tlioir animals 
largely on the ju'odm e of tlieir arable laud. The jirol.dem is closely 
iiound up with iiuaucial coii.sideratious, but tlie expeiimeuts of 
Air. . 1 , ('. Brown at the Harper Adams Agricultural Uollege show 
Utat more prolit i,s (ditaiualile from the soiling system than from 
ihe older methods of the sotitli. 
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At Uothiuasted we are exaiuiuiug possible substitutes for 
fariin'ard manure, green-manuring, and the activated sludge method 
of pi'fiduciug manure from sewage, botli of which seem quite 
imtinising. Wo tried using straw as manure, but without success ; 
so soon, hoirever, as the straw was rotted, much more promising 
results were obt, lined. The conditions for the proper rotting 
of straw, investigated at Itothamsted by Dr, H. B. Hutchinson and 
.Mr. Ih H, llicliards, were found to be proper air and moisture supply, 
suitable tciuporaturo,, freedom from acidity and the proper 
proportion of soluble nitrogen compounds. All these conditions 
are easilv obtainahle on the farm, and it is now po.ssible to make an 
artificial fannyanl manure from straw without the intervention of 
animals. 8o far the results seem quite .satisfactory. Arrangements 
are boiuii made for (lomousi rations on an e.xteusive scale during 
the present season. 

.ill tliese pvolilcms T have liecn discussing repre.seut worlc 
of interest to the ])resout generation of fanners; but the scientific 
investigator caiiiiot ho restricted to piolileins of present day 
iutoi'cst. Some of flie host work o( to-day may never reach 
the fanner iii our time, and, imleed, unless it is developed, it 
will never reach the farm at all. We now know that the 
I'aniiyard manure and tlie green luauiiro put into the soil .are 
not really agents of fertility, hut only raw materials out ' of 
whicli lonility is manufactured, The work is done by myriads 
of living {■reatiires in the soil, which are too .small to be seen hv 
t he naked eye. and only incompletely revealed even hv powerful 
inievosropes. Some ol them are u.seful to the farmer and 
SOUK! not mauvc.fthcm takliiE their toll (,f the valu.nhlo plant 
food ill the soil. Their activiiy fluctuates daily, almost hoiirlv. 
uiul theii' nniiihers are coupled, and (heir work is watched in 
oui lahoratovios. .Much of their activity is heljiful to the farmer ; 
it. makes nitrates, indispensalile for the growth of plants. Much 
of tlieii' 'line, however, is ,s])out in undoing the good work tlun 
lia\e di.iie. and results in the destruction oi a large projiortion of 
the nitrates made. Me are .studying this ]io])ulatioii; and with 
luller knowledge we. hope to control it and make it .serve the farmei 
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inst as horscR, sheep, and cattle do ; but we are a Ion;; way fiom 
That yet. 

Finally an attack is being made ou a much more diflieult 
|,i'obIem. The growth of a crop is like the inovement of a motor ear ; 
it cannot go on without a continuous supply of energy, fji the 
ease of the car the energy comes from the petrol ; in the case ot tlie 
cirowing crop it comc.s from sunlight. 'Fhc plant as we grow it, 
liowevcr, is not a very efficient transformer; a croj) of wheat 
utilizes only about half of I per cent... ot the energy that reaches 
it. During the last eighty years the growth ot crops has Itecn 
improved, thus increasing their ellicieucy as utilizers of ouerg\- ; 
Imt we are still a very long v.my from the 30 per cent. clKcieuc\- 
which the motor engineer lia.s attained. Bettor do'celopiuents 
ot our present methods will no dotiltt carry us fiirthcr than we 
liave' yet gone, but some wholly fresh ideas are neces.sary 
lielore wo can ho])o to Ijridge the enormous gap that now e.\'ist.s 
between the actual and what is theoroticall}- possil.do. Thoro 
seem to be at least six ways in whicli we might improve crop 
production ; — 

(1) Vi'o can hope for further improvements by the u.so of new 
varieties capable of making better gi'owtb than those ordinarily- 
cultivated. Plant breeders all over the world ai'e attacking tlris 
problem with much success, and many of the new sorts show 
considerable promise. 

(2) .Much can be done by cmitrol of plant diseases. 
Lnfortiinatel}- we have no means of knowing how much is lost each 
year by posts or disease, but it is imdoulrtedly cousiderable. 
Lahoratovios for studying plant jtathology have been set up at 
Uotliamsted and oLsewliero, and we are hoping to achieve good 
le.sults ; much valuable informatiou ha.s already beeu obtained. 

(3) We are also loolciug to the tractor to achieve groat things 
on the farm. It will allow considerable development of cultivation 
miltlemeuts, euahlc us to improve our tillage and to keep down 
weeds, a very .serious (r(ud)le in the southern prart of England, 
b'lud , Scottish farmer, s in that region have told me that farming in 
•‘Scotland is much easier than in England, because the rigorous 

G 
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northern winters keep weeds in check, while the mild southern 
winters encourage their growth. 

(4) Tt is possible that certain substances, such as boric acid 
the flourides, etc., studied by Gautier and Claussinann in Prance, 
may help in raising crop growtli. 

(5) Tt is possible also that special methods may prove of value, 
such as the high tension discharge tested by Miss Dudgeon 
at Lincluden, Dumfries, and ably and critically studied b\- 
Prof. V. IT. Blackman. 

(0) Finally, it seems probaTile that some wholly new method 
may be found for increasing crop growth. Tn most civilized 
countries there are now research institutes where the ways of plant 
and the properties of .soils are being studied. Men of science, as ii 
rule, do not care to risk prophecies or to attempt to create sen.sations. 
and I certainly am not going to break this wholesome rule. 
Something, however, has already been done ; in spite of the 
decreased labour .spcut on cultivation, the yields tend to go ii]). 
while the new knowledge that is now being gained is adding greatly 
to the pleasure of farming and giving both masters and men an 
interest in their work that tliey never had before. 
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li. C. PUNNETT, F.R.S., 

Projcssor of flenetic-':, Vnivi'rail'i oj Comhiirhir. 

hi (he previous articles of this series, puhlisJied iu the September and 
Xorembe.r lf)21 issues of the Journal, Prof. Punnet! deali with 
the coat colours in eattk, and the crossinfi of polled with horned 
cattle as illustrations of simple Mendclian inheritance. 

The factorial In-potliesis of lioredity is, if suhstantiatod, of 
fiiudaniental importairco to the In’cedor, for it at o)ice raises 
tile operations from an empirical to a scientific plane. It lirings 
certainty where liefore was only conjecture. Con.sequcntly, when 
aniinal-breecling experiments were started on the Lniversity Farm 
at Cambridge in 1910, it was felt that among the first tilings to do 
was to choose one or two cases of apparent blending inheritance, and 
ta study them critically in order to ascertain whether they could be 
interpreted on the factorial bypotliesis. 'J'he choice of material 
wasliniiledtosmallanimals.forreasonsoi economy. Tliis, liowever, 
n as no drawback, for small animals can be bred in reasonably large 
miiulici's ; and wo can hardlv doubt that what we learn from 
iliciu is a])])licable to bulkier and more costly stock. Our work 
has, therefore, lieen entirely with poultry and rabbits. 

One of the most extensive series of experiments undertaken 
"itli poultry was designed to investigate the inheritance of 


* Rejirinted from Jowr. Min. Agri., no» 3» 

^ ' 85 ) 
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^\’cight. For tliis purpose two standard breeds were chosen 
iliffering markedly in size, but not so much so as to preveni 
natural crossing. I'or the larger breed we selected tlic Clo](! 
I'encilled Ibimburgli. and for the smaller one the Silver Sebright 
bantam (Plate YIIT, fig. 1). As will appear later, the reason 
f(]i' choosing these particidar breeds was to make use of the 
same material for the elucidation of more than one problem, 
Fiom the jtoint of view of size the two breeds diffciel 
sudlcientlv, for the average weights of cocks and hens respectively 
were for the Hamburgh about 1,400 and 1.100 grammes 
while foi' the debright they were about 850 and 050 grammes. 
Iloiighly the Sebrights ivo'e. about 3/5tlis of the weight of tlie 
llamburglns. 

The first cross birds weic intermediate in size, thougli 
approximating to the larger breed, the cockerels averaging about 
1,200 grammes and the pullcLs about 950 grammes. From several 
pens of such ly birds, an id generation of 239 birds was raised, viz., 
1 1 3 cockerels and 12(5 pullets. Jji contrast to the uuifonnit)' of the 
F, generation tliese F,. birds exhibited <a wide range of variation, 
.\s shown gra])hicall v in Fig. 1, the weights of the cockerels varicdi 
from alxiut 550 to l.OtK) grammes, while those of tlie pullets wcic 
Irom 500 to 1.200. The majority of the birds in this generaticn 
were between tlie weights of the original parental breeds, bid: a lea 
were huger than the Hamburgh, and a few were smaller tliaii tin' 
Set iiigLt (Plate Y iff , figs. 2 and 3). Here we have an apparent case 
ot bleiuleil inheritanec, with fair uniformity iu F,, and a wide range 
ot variation in Fj. (.'an sucli a case be interpreted in terms of 
the factorial tlmory ’ An interpretation is possible if we supposi' 
t)i;d tlie Hamimrgli and the Sebright differ in several factor,', 
each (,1 which alleeis the weight of (he bird. The e.xjilaiiatiou 
ol siu li eases was first given by Xilsson-Ehle, the well-known 
bne'ilish phuit breeder, to account for the results of ceitaiii ol 
his cxp"iij)ie]ps with wheat and oats at Svalof. The closeucss 
with which the theory fitted his results left little doubt of 
its being a true interpretation. The essential part of his idea 
IS that a similar effect may be brought about by more than 
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one fiictur, tliougli sucli factors are independently transmitted i i 
the usual way. 

Let us suppose that tliere are several similar factors A,B, C, Ij. 
etc., which influence the weight of poultry. When a bird posses,s( < 
none of these factors it will he the smallest type of bantam ; 
when it contains A it will be rather larger ; when it contaii s 
botli A and B it will be larger again, and so on until the largest 
breed is reached, which must be supposed to contain a full 
collection of the,se factors. Again, let us suppose that when a 
bird is pure for one of those factors, i.e., when it has received it 
from both parents, the effect on it.s weight is greater tlian wlieii 
it has I'eccived it fi'om one parent only. In other words, wc 
suppose that dominance is not complete and that tlie An Irinb 
for example, is not so hcav\- as the AA bird of otherwise 
similar constitution. .\nd so also for the otlier weiglit factors 
B, C', D. etc. 

Now if we su])pose that the Ilamlmrgli contained three such 
(actors, /I , B and C, while the Sebright contairied a different one, ri:.. 
I), wc ol)taiii a theoretical c.xjrlanation wliieli covers the observed 
fuets : — 

(1) d'he uniformity ol the parental breeds lor a markedh' 

different average weight. 

{■2) The unilormity of the b’l liirds in weight. 

(3) The approximation of the I’l birds to the weight ol (lie 

larger parent. 

(4) The great variation in weight .shown by the F 

generation. 

(5) I he production in b.. of birds larger than the llamburuli 

aird of others smaller than the (bebright. 

For if the Hamburgh were AABBCCdd, and the ,^ebrinli> 
nahba-DI) the F, birds must all be AaBhCiDd. d'hey will dc 
uuibuju, aiul at the same time, since thev contain a dose, caidi (d ! 
hu tois. the\ will not on our hypothesis he much lighter than biid' 
wliich, like the Kamlnu-gh, contain a double dose of li facIciN 
Wlieu, however, siieh birds are bred together they should give an 
lb, geueratioir showing great variation, for such h\ birds sho ild 
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iiroduce germ cells of 16 cliSereiit kinds with respect to the four 
,ize factors involved, viz.,— 


ABC I) 

AbCD 

aBCD 

abCD 

ABOd 

AhCd 

uBCd 

abCd 

ABcD 

AbcD 

aBcD 

ahcD 

ABcd 

Abed 

uBcd 

(ihcd 


From tlie meeting of two sncli series of germ cells it is clciir 
that all sorts of sizes will result ; l)ut the reader who wishes to 
lollow out these possibilities in detail must be referred tn the 
original paperd It should, however, be noticed that such a 
combination as AABBCCDD will occur, in which a bird is pure 
loj' all 4 factors. Birds of this combination, as well as otlicrs 
such as AABBCCDd or AABBCcDD, should be heavier than the 
Hamburgh. Again, we may have tlie combination aabbeedd in 
which none of the 4 factors are found. Such birds must be smaller 
than the Sebright. 

The theory is in accordance with the series of facts to be 
(explained tliat was set out before. It can, however, be subjected to 
further test. The very large F., birds, and the very small ones 
should, on the theory, breed true to size. Lack of opportunity 
]}revented the testing of the bigge.st ones, but a pair of the smallest 
1',; birds (Plate VI 1 1, tigs. 2and 3) was mated together, and found to 
breed true to the unusually small size. Lastly, among the birds of 
intermediate size there should be some which are pure for 2 facto)'.s, 

( AABBccdd, which should breed true to a size intermediate 
I'clween that of the Hamburgh and the Sebright. Eecent tests 
Inive revealed the existence of such birds. 

This series of experiments suggests that even so complicated a 
i liaracter as that of weight, where inheritance is seemingly of a 
blended nature, can nevertheless be interpreted in terms of definite 
bu tors, each producing a definite effect. It is not of course suggested 
tliat weight is dependent solely upon such factors. Absolute 
luiiformity, even where animals are of the same geiietical 


' '■ On Iiibcnlaiitc of Weight in Poultry,” by R. C. Ihumctt nuJ 1“. G. Baiky. Journal 0 / 
C- .Uica, IV, H)U. 
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oolistitution, cannot be expected. For no tivo animals can be 
treated exactly alike with respect to food and other conditions. 
Morcovci', it i.s conceivable that other factors, inHuencing vigoui 
as di.stini't from rreight, may come into operation, and produce 
s<]iuc effect upon weight itself. 

The j-esults aie not rvithout interest in cenncction with the 
pioltlcius ol ill-breeding and the effects of a cross. Close in-breeding 
is held b\- some to lead to deterioration in the matter of size, and 
tlieic is ceitainlv soine foundation for tliis belief. Yet it is by no 
means certain that, sometimes at any rate, this deterioration is not 
duo to tlie fact tliat tlie original material was impure in some of 
i lie size factors, and that one or more of these may have been 
cliiiiinated by unconscious selection. Again, there is much 
evidence to .suggest the view tliat first-cros.s animals frequently 
make iimisiiallv good growth, and exceed botli parental strains 
in u’eight. JJv some (hi.s effect is referred to tlio increased vigour 
resulting from a cross. Tliis, of course, is no explanation, so long 
as we cannot state preci.sely liow this increased vigour is brought 
aliout. It may lie that there are definite factors working for 
vigour, lliough at ]iresent thi.s has not been experimentally 
]ii'oved. Till! poiill ry resrilts force us to recognize tliat increased 
size in iirst crosses may be duo to a cumulative effect ol 
ditfcri'iit size factors brouglit in by the two jiarental breeds. 

The two strains .[AliikrM and aabbCCDl) would each bo 
of iiil"! mediate size, and nearer in this respeet to the iSeliriglit 
than to (die llaiiilmrgh. Fir.st-eross bird.s between tliese two woiilil 
lie in ( imstitiition AaBbCcDd. i.e.. of the .same constitution as the F, 
Ifauibiirgli-Sidiiiglirs, Tlicy would be larger than eitlicr of the 
intermediate parent al strains, but this increase would not be due tn 
vigour ineidental to a cross, but to the cumulative effect of tlie 1 
lai tors . I . a. ('. L), of which two were lu'ought into the cross bj' each 
jiareiit . Moreover, such l'\ birds might be exjiectod to give a small 
])j'o])(iil ioii of jirogcny larger than themselves, and breeding true 
Id tliis increase in size. Where a notable inerea.se in size follows on a 
( loss, it suggests that the hreeds used eoutained different size 
factors ; and if this were so, it would bejjos,sib!etoc,stablish astraui 
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if increased size by working on the lines indicated by the factorial 
iieory. 

Suggestive as the poultry experiments arc, we recognize that 
,-,e are only at the beginning of this kind of enquiry. Some 
experiments of a similar nature with rabbits gave a different result. ^ 
A cross was made between the Polish, which is the smallest of the 
breeds of domesticated rabbits, and the Flemish, which is one of 
the largest. The Polish was used as the father of the F, animals, 
which were intermediate, and fairly uniform in size (Fig. 2). From 

7^ 
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Fin, 2. ninstrfiting tlift inheritance of weight in a Polish x Flemish cro^s. Each 
infUvidoal is represented by a tlot on the chart according to its weight in lb. and oz. 
Thus, the F. animal P 116 weighs 4 lb. 13 oz., and P 117 weighs 5 Ih. 2oz. 


iwo pairs of sucli F, animals an F. generation was raised. Owing 
to lack of accoiiimodiition th(> total number of offspring reared was 
julv 37. IXeveitheless tliis lA geneiation sliows a remarkable 
feature ill that the size of the F, animals wa.s not exceeded, although 
some weie ncailv a.s small as tJie Polish parent. The absence from 
the F| generation of anvthing apjiroaching the size of the Flemish is 
highly ])iizzling, and no p.xplanation can at present be. offered. The 
experiment is being repeated witli the difference that the F, animals 
have been bred from Foli.sh doe x Flemish buck, instead of in the 
reverse way as before. 

‘ ” UentTit.' Sludif^ iii Uabbits. I. On the Jnlu-iit.iiui.' id ANci^ht.’ by 11. I'umu-lt 

ihg late 1’. (,I. J’nvili'v. Jo'Hitul t'j \111, 
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When planning investigations on these cases of apparently 
continuous vai iations it was telt ilesirahle to choose another example 
of a different Ivpe. Accordingly a pattern ” case was selected in 
i-althits. Ifc.rc, as in many of the domesticated animals, we 
encounter white markings, and the extent of these is very variable. 
\Ve can in fact obtain a continuous series in the rabbit, ranging 
between the self-coloured animal with a touch of white on the nose 
(O' on a paw, and an animal completely white except for a touch of 
])igmcnt round tlie eye and at the root of the tail (Plate IX, fig. 3). 
Such a continuous series can in fact be bred in the F, generation 
fi'om a cross between a self-coloured animal and one of these almost 
white ones. I'he prolrlem here again was to determine wdiethei' 
such ail a])parentl)- continuous series could be expressed in terms 
of a lew definite factor.s, or whether some other explanation had to 
be sought. 

Tlie case was of more than usual interest because Professoi- 
(.'ustle, working at a similar case in rats, liad put forward the view 
that the factor itself could be changed liy " selection.” AVere this 
view upheld by e.\])erimcntal research it is evident that we shoulo 
have to give up the conception of the relative permanence of the 
lactur whicli lorms the basis of the factorial theory, and with it 
that hope of control over breeding operations which the definite 
and jiei'iuauout factor signifies. The results of our experiments 
w itli labliits did not bear out JT'ofessor Castle's view. AA’e fouitil 
that a comparatively simple interpretation on factorial hues would 
(•o\ei‘ the lacls.^ .Alorcover, Professor Castle liimself has receidlv 
gK eu up his earlier view. and considers that an orthodox explanation. 
Ill terms of the lactorud theory, is adequate. A\'e have mentioned 
the case here because the idea that the factor can be influenced In 
■■ selection is to be found in text-books that are widely read. It 
may serve to prevent misunderstanding if it is realized that the 
view is u I kmger siqipoited by its originator. 

.Vs we iiave already stated, a cross between a self-coloured 
" '^^'liit e Dutch ” gives F, animals with a small but 

“■ Tliu Ociicuw of the Oiildi Habbit~a Crilii.-ism.” by K. C. I'uuiiett. Journal 1 / 
iX, 192U. 
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ViU'jnng amount of ivliite, and in Fo a full range from Self to W'liiti? 

I )uteli. Tn such a series, liowevcr, the gradual increase of the White 
;iccurs in a more or less orderly fashion. It begins witfi the tip of 
the nose or muzzle, the tips of the fore-paws, and the ” blaze : it 
( hen invades the neck, shouldei’s and fore-limbs ; at a more advancetl 
stage tve reach the typical pattern of the Dutch rabbit (Plate IX, 
lig, 1) ; later on the pigmented area round the eyes is reduced 
;ind the coloured area of the body becomes patched with white 
iiiviiig ]'ise to the ‘’spotted Dutch'' (Plate IX, lig.2); fiirtlicr 
reduction of the pigment eventually resulls in the White Dutch 
(Plate IX, fig. 3). 

A long series of experiments has shown us that 3 jjatteiii types 
corresponding to Dutch, Spotted Dutch, and Wliile Dutch can be 
cut to breed approximately true. The more pigmented tends to be 
dominant to the less i)igmonto(l, but as a rule domiuauce is far from 
complete, so that various intermediate forms arise. Two pairs of 
factors T-t and S-g serve to interpret the range of forms between 
Dutch and ^\Tlite Dutch, Dutch being TTSS. Spotted Dutch ItSS, 
and White Dutch tigs. 

The relation of .dl these to the more heavily jjigmeuted grades 
is determined by another factor /' ; it.s presence represouts ttuich 
incteased pigmentation. .single dose of P added to 'White Dutch 
transforms tlie animal into one evith a pattern resembling the 
Dutch*; added to Spotted Dutch, it leads to a grade of 
jiio'inentatiou between Dutch atul self-colour ; added to Dutch, it 
results in an animal that is almost or quite self-coloured, ^\llel■e 
tlie an.itnal is PP the White area is further diminished, Irat 
tile difference hetween PP and Pp animals has not yet been fully 
u'urked out. 

The outstanding fact in connection with these patterns is that 
iiualvsis of this continuous series, from self to almost white, has 
[iiovidcd an interpretation in terms of the factorial theory ; and 
that, too, in terms of but 3 factors. 


‘ The- miiiiua MKIV 111- imlisUii-uislmbli- lm]ii th.- iijiV'I'SS animal in aliiiiarniui- 

itr il'c two breed very ditlereutly. 



THE POSSIBILITIES OF RABI CROPS IN ORISSA. 

O.N’H (if (Ik.i pnilileins vl' iigriculture in Orissa is no doubt tin; 
ciiltivutioii (if the flooded tracts. Thi.s problem ha.s of late years 
assumed serious [iroportious on account of freipient failure of tlie 
paddv ci'op over vast ari'as caused liy liigh and dnstniedive floods. 
It was, thoi'cfoi’e. decided to coi‘.sid(;r if a cliauge of crops could not 
lie recomuicuded for these areas. With tliis view the Agricultural 
Dejiai'tnient last year undertook some experiments both at the 
Cuttack farm and at two other typical floochrd areas to test the 
suitability of rahi (winter) cid-]).s to the climatic condition of Orissa 
in gi'iicial and to the soil condition of the flooded tracts in 
jiai't icular. 

Of the t(M> Hooded areas where experiments wei'c conducted, one 
was situated at Singa])!!)’ near Jenapur where one acre and a 
half (d' land were acipiired from ihc J'ajii of Madhupur for tlii- 
puiiHi.se on the ■it»th of .'^('])tember, This laud \va.s previously 

sown with paddy whk h wa.s comjdetely destroyed by the high flood 
of the Jiiahiiiani which occurred in the third week of July and 
continued till the second w(‘ek of August. As a rc.sult of the flood 
there vas a r ich deposit of coar.se silt. In October tlie land wa- 
plmighcd and cross-plonghcd several times to bring it under fine 
tilth, and on the 1st of November the seeds were sown. All the 
cid])s were ready for the sickle within the month of March. The 
following iabi(‘ shows th.e crops .sowji, their area and vield and 
their yield j)cr acre. 
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Xaiiip of crop 

Area sown 

Viehl 

ohltiliicd 


[H'f a-cre 

.No- 

i 

Wheat (lo(tal) 

Aero 

II 1 

M<I. 

1 

Sr. : ('ll. 
22 i n 

1.1 

Sr. Ch. 
2o 0 


tViii-at (I'loa. 1) 

0-1 

1 

^ :l-> 12 

i.>( 

7 ( S 

;} 

liai'Icy (local) 

(l-ll) 

:i 

0 

(1 

K 

10 0 

4 

liarlcv (Bihar) 

01 

1 

: :ii» : 

0 

17 

20 0 

■j 

Oat'S (Hi li<ar) 

01 


l.‘> (1 

21 

(III 1 II 


Gratn (Bihar) 

0-1 

1 

2:i 0 

11 

11 12 


PaLiia pea (Bilbir) 

O') 

.) 

0 

II 

2o 

II 0 


Lentil (Bihar) 

O'l 

T 

: 7 S 

1 1 

11 0 

!) 

.Mu-stard (local) 

0-12 

(1 

o 

‘ 

,s 1 a 


From the above table it rvill be seoti tlial I lie yield of tliecroji.s 
ffi'own at KSingapur can compare very favourably with the average 
vielil of the.se orop.3 in otlier parts of the proviiuso wlierc they ai'c 
uonually cultivated. It should be mentioned that oidy de/il plotighs 
and local bullocks were employed in preparing the land, that no 
manure or irrigation was given to (lie crop.s, and no weeding was 
necessary. The cost of cultivation, including harvesting and 
tlire.shing, came to about Rs. 1.5 per ar-re. 

At the Cuttack farm, in comparatively poor soil. Ihisa wdieat 
Xo. 4 gave an outturn of 10 maund.s 30 seers jior acre with two 
irrigations from the canal, and gram gave an outturn of II mannds 
35 seers per acre without any irrigation or manuring. 

From the above it will be seen that neither t lie cliniaf ic conclition 
(if Orissa nor the soil condiiion of the flooded tracts i.s unsuitahle 
for tlie cultivation of mhi, crop.s, and that when the paddy ha.s failed 
the cultivation of tliese crops may be recommended without much 
licsltation. Of course, the soil condition of the flooded tracts is 
not the same cvervwliere. It can lie divided in a general way into 
tiiiee classes, namely. (1) .sandy, (2) loamy and (3) clayey witli 
inlermediate stages. The yield of the crop depends to a very great 
c.\:tent on the cpialitv of the .soil, loams being better than clays, while 
sandy .soil is generally uiusiiitable. But the most important condi- 
tion for the success of mhl, crops i.s the conservation of moi.sture. 
Timely and thorough preparation of the land i.s esseutiiil and too 
iinuli stress cannot he given to this point. At Singapur, in the 
immediate neighlrourhood of our land, the c'ultivator.s had also 
grown local wheat. But they prepare their land indifferently. 
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giving it only two or three superficial ploughings, vith the resuli 
that w lioreas ’weolhaincd a yield of lol maimds per acre ivith well- 
ileveloped; plump grain, they barely obtained a yield of 8-1 0 inaund,-. 
])er aci'o of immature, shrivelled grains, though we used the sann 
seeds as thi;y did. This dilfercncc is undoubtedly due to their bad 
]iicpaiatiou of the land and its consequent los.s of moisture, 
Alt hough they might have made a saving of Rs. 4 or Ks. 5 in the 
cost of cultivation, they lost a great deal of (he profit. 

A])art from the usual risks in ihe cultivation of rabi crops such 
a.s are due, to changes of weafhor, (he sliort and mild winters of 
Ori.ssa, which 1 hough do not actually militate against the adoption 
of I'lilil I'ult iviit ion. are fad ors which are likely to inferfere with its 
success to .some extent. Hom e sowing .should not be done until the 
(irsi week of Xovember and as far as possible early varieties of crop.s, 
siudi as I’usa wheat Xo. 4. slmnld be selccled instead of those wliich 
take longer puniod fo mature their seeds. Also arrangements iciil 
have (o hie made fo prevent cattle trespass which seems to be a 
matter of some dillicuHy. [8. K. B.\su.| 

* 

* Ht 

SHAHJAHANPUR SUGARCANE NO. 10. 

It will interest many readers of " The .Agrioultural Journal o1 
fiiilia.’' esiiecially sugarcane growers in the Punjab and Western 
U. P.. to know that a variety of sugarcane, cailod Shahjahaipna 
Xo. 1(1. scut to Australia from the Shahjahanpui' Sugar E.xperimeui 
Slat Kill of the I lilted Provinces, has been found to resist sevoic 
Inist.s jcmarkably well. .Ifr. Easterby, Siiperiiiteadent of the 
Queensland Jbireaii of Sugar Experiment Stafioiis. reports that it.^ 
sugar content and keejiiiig qualities being good it wa.s distributed 
to a considerable extent in Sontliern Queensland. According tn 
this ollicer^s momor.andum published in “ The Aii.stralian Sugar 
.biiiriial. ilatcil the 1,3th Sejileinher, 1921, on a recent visit tu 
Biiudabeig, liis atteulicui wa.s directed to a very fine lilock of this 
\ai'iety, alioiit 12 acres in extent, which had been grown at Spriiis' 
Hill by the I'airyinead Sugar Company under the charge of 
Jlr. Axam. Tliis cane was then only nine months old , but presented 
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splendid vigorous growth. Mr. Axara declared that in Ids 
c .|ierience with the cane it had never heen affected l)y I'rosl and 
li.is was borne out by Mr. Pringle, Chemist in charge of tlie 
itiiidaberg Sugar E.xperiraent Station. If this cane inaiutaiiis its 
Imputation, it should be extremely valiialile to cane growers wlio 
riiffer from frost. Tlie last aiiaiy.sis of the cane, made at the 
ISimdaberg Station last year, gave the following results : Brix. 
PIT; Purity of juice, OfO ; percentage of fibre in cane, 13'tl ; 
( iiiumcrcial cane sugar, lo'Oo. [Wynne S.vyer.] 

* 

* 

MANUFACTURE OF SUGAR DIRECT FROM CANE IN INDIA. 

In view of the fact that returns snjiplicd by Indian sugar 
factories are far from complete, tlie figures for tlie working season 
of 1919-20 published in “The .Agricultural doiirnal of India,” 
September 1921, have been carefully cliocked with tlie returns for 
tlie season 1920-21 witli the result that certain discrejiancies have 
been cleared up. The revised ligures of the proiluction of sugar, 
amount of cane crushed and the quantity of molasses turned out 
(luring the working seasons of 1 919-20 and l920-2f are given in the 
subjoined table. It is proposed, as the ligiii'os in returns become 
mure complete, to revi.se tlie total.s from time to time as it is found 
necessary. 

Tnhle skovinr/ total production of ■‘oH/ar h>j factories rr>islii)iii cane. 

Season.^ Xovemberto April, 1 01 9-20 and 1 920-21. 



1 

1 

eUXK 

CKUt=IiEl> 

.8 I'tiAll 

M.VDE 


ORT.\iNi:r) 



1919-20 

1920-21 ; 

1919-20 

1920-21 1 

1919-20 : 

1920-21 



McU. 

1 

.MJs. 

Mds. 

1 

1 SkU. j 

j .M.ts. 

I'lfoir and Orissa 

of 

5039,01 S 

0,577,083 

375,740 

405,100 

180,251 

114,504 ! 

201,020 

1 119,231 

-V.’i'ii and Oudli 

2,1-10,797 

2, .747, 871 i 

i 110,211 

150,777 

OilitT Provinces 
iiidia 

of 

1,()17,011 

(kiii.roi 

^ 112,93:! 

■17,414 

711,198 

j 23, SO I 

I' lid for India 


9,198,020 

9,731,-115 

028,020 

009,291 

: 370,953 . 

404,712 


[Wynne Sayee.J 
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COMBINED MOTOR THRESHER. 

Wio are iiidelOcd to Lieutenant .1. L. Flowerdew, Officer in 
fliarge of tlio .Military Farnn Okai'ii, Jlontgomery District, Punjal). 
for all iiitei'osting dc.scriptiou of work of a Con'ibincd Moto;* 
TLreslicr a 24" Bon Accord 'I'hre.slier coupled with a 5 h,p. 
I’cttor Oil Engine on a crop of wheat on that farm. The firsi 
trial, owing to tlio fact that tlie crop was liarvested in accordiineo 
witli the practice juevalont in that part of the couutiy, that is. 
in liiindles too lieai y to ho easily iias.sod on to the threshor, was 
unsuccessful; the outturn lining only about 40 niaunds of gram a 
(lay. In the second trial, tiie Inindlcs wore l.troken up into snmll 
sizeslioaves. 7 lb. to S lb. each, wliich could bo convoniently passed 
with liiind forks on to the threshor, and the outturn wa.s at the 
rate of 100 niauud.s of clean grain per day, equivalent to ten daj's' 
work by the country method. Tlioro wa.s, liowever, no appreciable 
(liffeience in the cost of the two method.s. 

The results are not very couviuciiig, and a fuller trial of the 
thi'oslier is tlieiiifoi'c noce.'^.sary to arriyo at definite conclusions as 
to its suitability lor adoption by zouiindars of the Montgomery 
Di.strict. Licutoniint h'lewordew is of opinion that to suit tlio 
lo(id requirements, the tliereshor should contain a bnii.ser for 
loduciiig straw to hkoosa, and that it should bo constructed of 
.stiiictural steel instead of wood, as the latter will not stand tlii’ 
Indian lieat witJioul warping. 

ifi 

TANKS VERSUS WELLS. 

WkIuivo received from Mr. S. K. (lurtu, i\Ieml)er for Irrigation. 
Jloai'd of llovemu, tlv-alior, the following contribution to tlie 
long standing coutiovorsy wlietlier tanks are more suitable than 
wells in C'ontral India for the dovoloiimont of cultivation ; — 

Some [leople have an idea that in the long run it is cheapei to 
construct and work wells in Central India than storage reservoirs. 
Thi.s ojiiiiiou is lormed without collating facts and figures. 

'I'liy cost of storage in (.'ontral India, on an average, is from 
Its. l.OUO to Ks, 1,500 per million cubic feet. One million cubic 
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feet irrigate from 10 to 20 acres. We may take 16 acres as an 
average. Thus the capital cost of irrigating an acre is Es. 1,500/16 = 
100. The cost of constructing a well is a much more vaiiable 
factor. It varies from Eg. 2,000-Es ■, 10,000 according to the depth of 
the sub-soil water level and thenature.of the substrata. In noithern 
Gwalior the substratum is alluvial and the cost of digging is not ver\- 
great, but owing to the depth of the wells, which varies from 40 to 
80 feet, the cost of steining is rather high. In other portions of 
(Jwalior like Sheopur and Isagarh and Malwa, steining i.s generally 
lUit required owing to the pre.sence of rock of vaio-iug hardness in 
the substrata, but the item of ro( k blasting is a very costly one. 
Thus either way a deep well is an expensive affair. 1 have had to 
construct numerous wells in diSerent localitie.s in Central India, and 
know that the over-all co.st varies from Es. 2,000 to Es. 10.000. 
Besides, when the depth of the water i.s moic than 00 feet Ijelow the 
sui'face, the cost of lifting it by biillcK k jrower is prohibitive and 
irrigation becomes impracticable. Leaving out for tlie ]U'esent tlii.s 
aspect of the question, and confiiring oui>:elvc.s to the item ol capital 
cost alone, we may assume tliat au oixliuaiy irrigation well costs 
about Hs. 3,000 oil an average. The pdcntial duty of a well varies 
fi‘om 2 to 3 acres. As,suiuiiig it to lie 3 acres (the maximum) per well 
and taking the minimum ol expenditure, the capital cost of irrigating 
pei‘ acre is Es. 3,000/3 = Es. 1 ,000 again.st. Es, lOO by flow. 

Apart fi'om the question of capital e-xpeuditiirc, the working 
cost makes all the difierence to the irrigator. In irrigating from a 
tank by flow, the charge fur irrigation per acre to the cultivator i.s 
Rs, 3, whereas to irrigate 3 acres from a well the cultivator has to 
undergo the following expenses : — 

K... 

■ C'lmi>a ' (leoi lu-r) wiiicli a season . . . . 12 

Feed of oxoii for 4 iiioullis . . . . . . 4b 

i^ullock drivoi „ „ •• ..24 

I’opcs and sundries •• •• ..0 

■' This gives an average ligure of [>s. 00/3 = Es. SOper acre as cost 
ol v.atering from a well against Es. 3 per acre from tanks. This 
ui!) show that, from considerations both of capital cost and recurring 
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('.vpLiiilitiiic irriiialiim l)v' flow is leii times cheaper than 1)V lifi 
from wells. 

‘^Tlie I )ovi‘ assumes l liaf every well stink to a depth of (iO feel 
on an aveiaye, will x'ie.ld snilicient v.’ator. The writer’s past f?n 
vears’ e.vpevicnre yoes to show thai. wilh Ihe exception of well.- 
const rucleil in rijiarian tracts, (hey do not yield sufficient fe])lcnislj 
ment. unless thev arc situated under tanks which, even if they do 
not fill up to III nil in vears o! droufiht, keep up active percolation iu 
the wells tliroiiyli suh soil inlilt ration, for even when the hed of u 
tank’ is dry its sidist rata, from (>" to 12" lielowtlio lied, remain fiilK 
charged wilh water, and this accotints for wells lielow tanks not 
failing even in \ ears of drought . It may be urged that as wells arc 
more iinfailimr in their supplies in years of drought than tanks thm- 
should he preferred on the store of protection. Thi.s does urit 
necessai'ilx- follow. !H'ea.use -ejireely 1 ]ior cent, of wells last out ;i 
summer and lliev almost all fail in vear- of drought, uule.ss situati'd 
below tanks or near flowing d raiuage courses. Wtdls with atlequatc 
I'eplenishment . such as will uo| fail even in vears of drought, are few 
and far between. 

■‘There is vet another factor in favour of tanks, Irrigatin'i 
from tanks sets fi-ce thousands id' labonrm'sand draft eattle einplov. 1 
on wafer lifting from wells winch can he more .suitably emplovci 
elsewhere and leails to iucieast' in general pro.s])eritv. 

“Tliongh banks are cheaper and more efficient than wells, iln 
former cannot wlmllv he siil-stiiuted for the latter. The constnu 
tion td' embankmonls and horiug of ivells should go together aiul 
would be of material advantage, to each other. Wlionever gool 
sites arc available, we should, in the first instance, comstruct a tank 
or iaiiks commtmsurafe with the recpiiremeuts of the tract, follnwel 
on with wells dotted over the commanded area. In this wav tic 
cultivators will derive hpiiofif, from the coiulnnation of both. a. 
normal and drv vears. 

“Them are localities, notably in hilly tracts auil veia- flat plaitu 
where sites for tanks and mservtiirs are not available. Kor sm l, 
localities wells are efeulv imliemcd, both for exlensinn of cnltivatiwi 
and partial protection from lamine—partial because the scop<- d 
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veils is rather limited. It will he .seen that it is not correct to try to 
iistitutc comparison between the advisalhlitv of ■ construction of 
.mbs or wells. One thing may be more valuable ajid u.seful than 
I he other and yet both may be iieccssarv. Con.stiiua. tanks and 
[ luisti net Ar ells; and yet moie ^^ells il von Idee, but exf^rcise j)rope!' 
(liscriiniuation. 

■■ The decision whether a particular trad should be ])n>tectpd by 
i.mks ()]■ wells, or both, is one to be considered on its merits, into 
vdiich configuration of land, nature of rainfall, surface slopes, class 
(,f soil and so many other factors enter. It is not a matter about 
w liidi any one can light-heartedly dogmatise.” 

* 

iS * 

ROYAL CHARTER GRANTED TO EMPIRE COTTON 
GROWING CORPORATION. 

It is aunouiiced that the King in (.‘ouncil ha.s approved the 
giant of a Charter to the Empire Cotton Growing (.'orporat ion, 
The t'orjioratiiiu is the permanent body widcli is being set up to 
cany into effect the recommendations made by the Empire Cotton 
(bowing Committee. I’liis Committee was appointed by the 
I’oi'.nl of Trade in 1917 to euqniri' info the jfossibilities of cotton 
production within the llrif ish !'hn])iro, in rhe hope tlmt bv fostering 
(lie growth of cotton in the Dominions and Colonies the industry 
in tills country might be made less depemleut upon the United 
States for the greater portion of its supply of raw material. 

The object of tlie Coiporatiou will bo to e.vteud the cotton 
giiiMing areas of tlie Empire and thus both ])r(onote the develop- 
ment of the dominions and Colonies and also assist m thestabili- 
zaiion of prices by dimwing on a number of new areas far distant 
from each other, in addition to the American cotton belt, thus 
making the sup])]y of raw material less dependent on climatic 
conditions in one part of the world. A bad season in one part of 
lim Empire will, ii is hoped, lie counteracted Ity good crops in other 
boEsh po.ssessious, whilst Lancashire will also be enabled to view 
"sill less concern America’s ever-increasing coiisuiiiption of her 
""11 crop. 
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Under tlie Charter the Corporation will, amongst the other 
functions, have power to carry out the following work : — ■ 

(1) To assist in the enlargement and strengthening of the 

Agrienltnral Departments of the Dependencies and 
Colonies, and to provide facilities for training men 
for posts under these departments. 

(2) To estahlish a Bureau for the dissemination of informa- 

tion on cotton growing, and to issue a Journal 
containing useful information on the subject. 

(It) To undertake the marketing of crops where this will 
prove of assistance to the Local Governmeuts ; this 
work will doubtless be done in conjunction with the 
British Cotton Growing Association. 

.Vs lias already been announced, the Corporation will be 
financed by meaas of tlie grant of appro.ximately £l ,000,000 which 
has been made by the Government; and by a levy imiiosed by 
s])iniiers on the raw material used in tills country. 

Tlie affairs of tlie ('oi'))oratiou will be in the hands of an Ad- 
miiiisti'ativc Council, the I’residency of which has been accepted 
l)y Lord Dcibv. The following gentlemen also have agreed ti. 
become the first Vice-Pi’esident.s of the Council: — Lord Ashlield, 
Lord Colwyu, Lord Eminott, Lord Lovat, The Bt. Hon. .Sii 
Krcdcrick Lugard, The Bt. lion. Walter ilimcimau, Sir I'rauk 
t’orbes Adam, Sir Tfeurv Birclieuough, Sir Edward Tooia! 
Broadlmrst, Sir Frank Hollins, The Hon. Sidney Peel, M. 1’,, 
Hr. Thomas Shaw, VI. I’., and Vlr. .1, Arthur Hutton. [The Bouid 
of Trade Joiinud, 20tti October, 1921.] 

THE YIELD OF EGYPTIAN COTTON. 

T\ the current number of the Bulletin of the Imperial Institiile 
(XIX, 2). Vfi. Gerald C. Dudgeon, C.B.E., lately Consulting 
Agricultmi.st to the Governineiit of Egvpt, discusses the causes wliii li 
have led to tlie decline in the vield of cotton in Egypt. Wherists 
during the ,si.\ yeans ending 1899 each acre under cotton produced nil 
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: iie Iivenige au animal crop of over 500 lb. of cotton, (luring the ciglit 
( ears ending 1013 the average yield had fallen to jii.st over 4001b., 
in 1920 it was as low as 320 II). per acre, the reduction in twenty 
vears thus amounting to 30 per cent. Hucb a decline, it not checked, 
must in time have a serious (dfect on the prosperity of Kgvpt wliich 
ilcpends so largely on the cotton- growing industry. It i.s pointed 
iiut that although the chief causes to which the decline is due have 
l.eeii recognized, the proportionate share of each in the result is 
often so unduly emphasized as to produce a mi.sloidiug impression, 
and this is apt to lead to the adoption of incorrect jjrocedure. Tn the 
iiiticle in question, Mr. Dudgeon places in their true perspective the 
(lilfcreut factors involved, sncli iis the degeneriition of the pi<Klucti\e 
pijwers of the soil, the raviigcs of insect irest.s. iuid agrarian 
disturbance. He consider.s tiuit gieat iinproveinent would result 
finm the completion of the coinprelicnsive drainage scheme, 
which was inaugurated by tlie indefatigable energy of the late 
Lord Kitclieiter but was delayed by the War. 


H* 

* 

THE FERTILIZER INDUSTRY AND NAURU PHOSPHATE. 

The manner in which the supplies ot pbos])liate from Nauru 
Island will be divided among fertilizer nnuiufacturers is evoking 
iiiuoh interest : the companies tluit will be most affected are the 
Mount Lvell Co. in Tasmania, and the .Australian Fertilizers Co. in 
New South AVales. Discussions are now taking place between the 
Electrolytic Zinc Co. of Australasia. JjUI., and .superpho.splnito 
luanul’actun'i's with a view to utilizing tlic sidphur jn'oduced in the 
iiMsting of zinc concentrates. At jn'csent the zinc company is not 
wi liking at full capiicity, and it.s plant will not be completed for 
time, but when in full operation sufficient sulphur will be 
u'.iilable to provi'lo for tw'o-tliirds of th.e su])erpliosplnite recjuiro- 
iiicuts of the whole of Australia, thereby rendering unnecessary the 
importation of sul25hur from America and Japan. The Journal of 
(h Society of Chemical Industry-, August 31st, 1921 ] 
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CHANGES IN CYANAMID. 

In tlie Xoveinber (1920) Issue of “The Joiimul of Industrial 
anil Kniriiieei'iii” Chemistry “ tlierc ajtpear.s a paiter by X^. K. Hargei 
oil the clianges taking |)hu:e in cyaiiainid when mixed witli fertilizer 
iiiat(‘iial. A gicat deal of I'esearch has been done on changes wliieh 
take ]ilaee whiui cvanamid alone is added to the soil or is kept in 
storage, lint relativeh’ little attention hits been paid to changes 
wliieli may oecur in the inaterial when tliis extremely reactivi’ 
substa.iiee is nii.\(‘d with the other fertilizer inaterials. There ]ia> 
b(‘eii indication in some ai'eas that tnixed fertilizer coutainiiic 
eyanaiuid is somewhat toxic to plants lint heretofore no experiment- 
on the iini-stiou hax'e been reporti'd. Iti the exiieriments tindci 
diseussioii t he following mixtures were used ; (1) acid pliospihate ainl 
eyaiiamiil ; (2) potassium sulphate, acid phosphate, aaid eyanamid ; 
(3) ammonium sulplnile, acid phosphate, and eyanaiuid ; and (f) 
dried peah. a,i id ]iliosphate, and eyatia.mid. I’he pajter discusses the 
ehemieal cliaitges involved atid gives exjieiimental details together 
with atiaJysis. the author Iniving devised a ra|)id metliod wliieli is 
direct, for the determination of dievauodiamido which has been 
ioiiiul to be t he siil.istance into which evaiuunid is cliaaiged under tin 
eonditions oiitained. While furtlun- investigations ate under waw 
the results which so iar have been aseeriained lead the author ti 
reach t he tollowing eoiiclnsions : - 

“I. When cvaiiainid is mixed with fertilizer inatmial 
eontaining ai id ])lios]iha.te and o to 10 per cent, c 
moist lire, the eyanamid eontent decreases vifh grcMt 
rapidity. 

■‘2. 1 his change is represented partially bv, anul in thi 

Ingher eoiiceiitralions priiieipallv by, the lormatiun 
III dicyaaioelianiide. 

‘•3. A given tpiantity of inoisl. acid phosidiate i.s able tc 
iiaiisiorm a limited amotiut of ealeium cyaiiamide. 

4. {.yaiiamid is not aileeted by dry acid phospliate. 

‘■5. -Moisture alone is able to cause the. eoiiversion ci 
( yamunide to dieyanodiamide, Init tlie change is line li 
slower tlian when ticid phosjiliate is present. 



NOTES 


lo;i 

hince it lias been repeatedly .shown that dicyanodiiiinidc is 
;'.,.iiieh'ss as a fertdizcr material, a.iid. nioi’eover, is toxu* to inaiiv 
|,!,;!its, iho formation of this conijimind in rei'tilizer mateiials seems 
uKlesirable. On first tlionglit, it would iip])ear that this conversion 
111 I'yaiiamide I nto dievanodiainide could he at'oided hv etu])loviug 
Jie fertilizer mixtures lint tliis overlooks the fact that when such 
iiiixiures are added fi) the soil, moisture conditions arc at. once 
|iiovided, and the transformation mii.v possililv then take place. 
I'leliiuinary experiments carried oni in this lalioratorv indicate 
that, under certain conditions at lea.st. this is the ease. 

It should be noted that these iinlortimate rea.etinns hetweeii 
,trid phosphate and eyananiid do not in anv sinise iiiiplv that 
I yaiiamid cannot be sureessfully used when inixi'd with ot her 
liirins of phosphate, [n thi.seonneetion it should he noted that t he 
I'Lxed Nitrogen Uesearch Labora.toiy ol rhe Ordiia.iice l)epa.i t iiient 
lias called our attention to the lact. that lime mt.rugen (c\ aiialiiid) 
an l.ie mixed with ealeiiied and basic |iliospliates without 
1 lie excessive prodilct.ioii of dievaiiodiamide noted when iiiuisti 
n id pliospliate is iiseii. [iScieiihJic .iinirn'dii Moiilldij, 111 , no. I.J 


RESEARCH ON NITROGEN FIXATION. 

I'llK sum ol oUO. I tt HI lias been iiiade ava.i!ahU! lor two veals Im 
rlie eiiiii iniial ion of researeli work mi lixe.l niliogeii. The hixed 
X'iinigeu Uesearch Laboratorv at American I 'iiiversit y, Wushiiiglon, 
vith aslafiol l-Jo, liii> been tiaiisferrel from the W'ai' DepaHmont 
Ol the Depart iiieiit of .Vgrieiilt lire, j 77e" ■.bcoom.' nf /I'C .Socic.'// oj 
f'ltl-IIIK'll! I li.ihistf Ij. ,\llgl|sl 1)1. Illdl.j 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 

Dr. W, H. Harrison, Jiupcriiil Agriculniral Chemist, lias berii 
appointed .loiiit DifceTor of the Agrieiiltural Research Institute, 
J’usa, from tlic lOtli Deceml»cr, I'.l'il. 

* 

♦ ♦ • 

Ml!. 1!. (', T. I’ettv. wlio has been appointed to the Indian 
Agriciiltuial Seiv.ce. lias been posted as Assistant Agricultural 
Bacteriologist in the Imperial Department of Agriculture from IStil, 
November, 1021. 

* 

♦ ♦ 

Till-; a])])oiutment of I’n.dozoologist in the Imperial Depart- 
ment of Agriculture, held by Dr. .A. P. Jameson, is terminated 
from flic ITtli October, 1921. 

* 

Tilt: ollice attached to the appointment of Tmjrerial Cottoii 
Specialist in the Imperial Department of Agriculture is closed 
from the 9th August, 1921. 

l)i!. .1. X. Sen, Siiporuumerary Agricidtiiral Chemist, Pinr. 
was on privilege leave lor three month, s and ten days from the J tt!i 
September, 1921. 

* 

* * 

Mr. J. '1. Ldw.'iRIxs, E.Se., .M.R.C.V.S., look overcharge cl 
the ollice of Diroi-ior and First Bacteriologist, Ini^Jerial Badeiiu- 
logical Lafionitoiy, Muktesar, on the 19th November, 1921. 

Ain. b. f F.tiE Mood, AI.A., on return from leave, has hceu 
appointed Biincipal and Professor of Agriculture, Agricultuial 
College, C 'imf'atore, and Supeniitendent, Centra! Farm, Coimbaters- 

( 101 ) 
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Me. D. Ananda Rao, B.Sc., lias been appointed Assistant to 
t! e Principal and Professor of Agriculture, Agricultural College, 

Superintendent, Central Farm, Coimbatore. 

* 

Jjc 

De, Roland V. Norkis, on return from leave, lias been 
iiiipointed Government Agricultural Chemist, ^Madras. 

♦ 

* ^ 

On relief by Dr. Xoriis, Rao Saheb M. R. Ramaswami Sivan 
Ii,i„s been appointed Government Lecturing Chemist, Radra.s. 

• ^ 

Mr. E. Ballard, B.A., OovernmeuI hnitomologi.st, Madras, 
was on privilege leave for 19 days from tlie 1st Xovember, 1921, 
Mr. T. V, Ramakrishna AvA-ar h.oldins charge. 

itc 

* * 

Mr. D. Balakri.siina I^Icrti Garl’, Mr. S. Siindararamau, 
M.A., F.L.S,, and Mr. G. N. Rangaswami Ayyaiigar, of tlie 
Madras Agricultural Service, have been promoted to tlie Indian 
.\gricultural Seindee and appointed Deputy Director of Agriculture, 
Oovernment ilycologist and Millets Specialist, Madra.s, respec- 
tively. 

* 

Mr. P. C. (.‘HArDHURi lias been appointed to the Indian 
.Agricultural Service as probationary Deputy Director of Sericulture, 

Bengal, from the 17th October, 1921. 

* 

* * 

AIr. G. G. Howard, JI.R.C.V.S., D.V.H., lias been appointed 
to the Indian Civil Veterinar}’ Department from tlie 30th Septem- 
lier, 1921, and posted to Bihar and Orissa. 

♦ 

AIr. C. P. ALvyadas, ALA., B.Sc., Offg. Deputy Director 
of Agriculture, AA'estern Circle, Central Provinces, whose .services 
Lave been placed at tlie disposal of the Government of the United 
Provinces, ha.s been appointed Profe.^sor of Agriculture, Agricultural 
*'ol]pgp, Cawnpore. 
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Mr. am. TT. Cossar ]ia.s been appointed .Second Agricultural 
Hiigincer to the (Jovemiiient of tbe United Provinces from tlic 
lx! Xoveniber, 1921. 

* 

4 : * 

(l.\ retinii from leave, Mr. AV. Ttudor resumed cliarge of lii- 
diitie.s as I’rofessor of lUtliology anil Bacteriology in the Punjah 
Voteiiiiary College. Lahore, on tl"' l.st October. 1921, relieving 
Captain K. -1. S. Dowlaiid, Professor of Parasitology, of the 
additional charge. 

* 

t 

Carta i.v S. 0. AI. lliCKKV, Second Sii]ierintendent, Civil 
Votei'iiiarv r)ei)artn!ent, United Provinces, has been granled 
coiiibini.d leave for nine nioiitlis from tlie 1st Xovembei’. 1921, 
Caidaiii W. 11. I’risloii. Thii'd Sinioi iiitendeiit , holding cliarge. 

* ^ 

'.|i; S. C. Ali'TKitKAR. Assistant Uircetor of Agvieulture, 
Westinai < inUs is ajipointed to oflieiale as Doj.nlv Diiectnr nf 
Ainieultiiie. W estern Circle. Central Provinces. 

♦ 

* * 

All;. .1. ('ll \Ki:.vVARTi, Deinity Uiieetor of Agriculture. 
.As.siini, has been granled an e.xteusiou ..f leave by two nionllis, 
Srijni LaJsslieswar l)arlh:i.knr ofliciating. 

Tin; Xmili Aleeting of the Indian Science Congrc.ss will 'o 
held in Madras fr.nn :5(uli .fanuarv to diil l''ebruaiA'. 1922. I!.- 

Lxeelleiier- Loi'd AA’illingdoii. Covcruor of .Aladras, lias colLScnn ; 
to be I’atrou of lae meeting, and Mr. C. S. .Aliddleiuiss will he 
Presiilent . I he tollowiiig Sectional Presidents liave been appointed : 
Agrienliuie, Hai Baliadnr Uanga Bam ; Phvsic.s and Alathematie.o 
-Air. T, P. Bhaskara .Sbastri ; Clieniistry, Dr, X. H.. Dhar ; Zoolou', . 
Mr. S. \V. Kem]i; Botany, Dr. AAL Dudgeon; Ccology, Air. G. H. 
li]ilier' Ale aieal Ib'seareli. Alajoi- Cuuniugbatn ; .Anthropology, B.ii 
Bahadu!' llira ],a!. I^nblic l.eetures will lie elelivered by Pid. 
flemeliandra Das Gupta, Dr. de Graaf Hunter, and Prof. J. Matthai 





Cane Sugar : A Text-book on the Agriculture ot the Sugarcane, the 
Manufacture of Cane Sugar, and the Analysis of Sugar-house 
Products. — Bv Xoi-:r. l)i;ki{i(. SecDiul (ivviseil and cnlargc'd) 
edition. Pp. viii + 044 ]- 20 jilates. (London : .Nonnaii 
Rodger.) Piioc, 42s. not. 

W'e ■welcome tlic rcvi.sed edilion just puLlisliod as this book 
hus for long been recognized as the, classic conipemliuin (mi all 
iliat pertains to sugar from agriculture to nifi.iuitactiire, and this 
v(‘ciind edition eualjles its author to add .still further frojii the 
[ccords of his world-wide expei’ieuce in all |)hases of the iuduslry 
iii the immense amount of iiiforniation contained in its pages, ft 
i, from boolcs of this tyi)e that tlie general public get their real 
information about the industry, for it is -initten in a style and 
lurimgeJ in a way wliieli enables the general leader when tired ot 
'lieinistrv lo furn to '|)laiil ilisea.sos, and from mauulaetui-ing lo 
iwriculture, and still continue to absin'li information about an 
mdiisti'V whose importam e is only ec|ualk\l by the ramiiicatioiis 
if its component parts. Writing, however, from the point ot 
\ie\v of fndia. whicli is, we lio|)e, the promised land of sugar in 
die future, we must confess to a feeling of disappointment tliat 
diis uinv edition has arrived at a time wlien the autlior was just 
Minting yet anotlier pliase of his miiiierous activities, and had 
Mitiieil his attention to the Indian sugar problem. Realizing us 
'e do the euonuous labour entailed in even revising, let alone 
''uvritiug, ;i, book ot this size, it will, we tear, be many years before 
"■e c;iu expect to see the Indian section of the book exjuiiuled and 
'Uiiplilied with the result of the aiithor's work and enquirie.s in 

( Ho ) 
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India, and had it l)eeii possilile to clol;\v pulilication for but a 
rear to pnable niu( li of the part dealing with India to be amplified, 
this Awndd have been to the nianifolil advantitge of the book aiuj 
its l(‘gi(ju of readers. With this o)ie regret, and that a selfish oiie. 
we must eongiattilale the author on a work which displays a 
unique gras]) of all bnuiehes of the indtistry it deals with. [W. S.] 

♦ * 

Jute in Bengal. -IIy Xibaran I'handua CitAuuHUKY, M.R.A.s 
Xcw edition. (Calcutta; W. Xewman & Co.) 

'hjiis book might well be called ii, “ handbook ” as it is a cotu- 
pendium ot tisefid information dealing with jiife in all its stages, 
.Statistics are taluilated in stick a Wiiy as to tnake them reacliJv 
available for reference, iind for this jnirpo.se alone the book is 
valualjle to all connected with the jute trade. 

Tart 1\’ deals with the trade in jute and detaiks the varii.ib 
stages tlii'ottgh which the fibre jiasses eu ron'e from the producer to 
the consumer. The tiiinsitioii from the ptirchasors’ marks to tlie 
pucca balers’ mark.s might be dealt with at more length but it is 
dilliciilt to describe unless the assorting can aefttallybe seen. 

The treatment of the fibre in the mill is not described, and if tin- 
autlior ilecides at iuiy Ititure ilate to britig out another edition !h 
might consider the advisa bility of including it chapter dealing with 
the manufacture in the mill, it would arid considerablv to il' 
interest and the valtie of the book. 

The chit])1ers devoted to the agricultural side of jute product ioii 
arc open to criticism. In the first jilace the author supplies us r ill; 
information collected some 20 years ago and omits to refer tc liie 
work w hich Ims been done more recently. This is particularlv 
unloi'tuuate m the case of his chajitcr on mamiring. Xo mention i' 
made of potiish, for examjile, which \vc now know to be the dclci' 
mining lactof iiitlie growthol the plant. In dc.scribing the liDcgn- 
dise)i<cs wdiich iittiU-k jittc the author confines himself to a bnel 
pu'-Agrapli on Ulplodia. Xo mention is made of Jihizvetuniu wliid 
is a much more serious disease, " Chlorosis " in jute also receive 
no mention. It is very widespread throughout all the jute-growing 
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districts in Bengal and the total onttuni must be very considerably 
fleeted by this disease. 

Exception must be taken to the author’s figme.s in hisdescrip- 
tiiiii of a 300-acre jute farm, and the man who is theretiy induced to 
invest in a jute farm with the hopes of making a 40 per cent, profit 
inlelit soon find himself di.sillusioued. [1\. >[.] 

* 

* * 

The Nature of Animal Light.— By E. Xkwtox IIauvky. Lip- 
pincott’.s illonagraplt.s on Experimental Biology; pj). ,v i-1,42, 
.35 figs,, lOilO. Price § 2'50 nett, 

Lu.minescexoe inunimal.s, especially in insects, and the means 
by which it i.s brought about, have always excited tlie admiration 
(if the layman and the wonder ol the scientist, and it is not surprising 
iliat an enormous literature dealing with tliis .sulijeot has grown up, 
Tlie prc.seut book i.s only a summary of leeeiit views Imi will lie of 
;<ivnt value to anyone investigating this subject, tor wliirli Tmlia 
seems to offer so fertile a field for vosean li. ’I’heve is liavdlv any 
localitv in India in wliich glow-worms are not available in quantity 
thioughoui the year, and an inve.^tigation of their liimine.scenco 
-lioitld be not only of scientific interest but perhaps also of com- 
mercial utility, if it, could be discoverccl how to reproduce light in 
this way on a practical scale, In thi,s connection it may be remem- 
iiercil that the present methods ot illuininat ion arc lolativel',- 
wasteful, the cfticieucy of the tungsten incandescent lamji, vacuum 
type, for example, being given a,s 0-013, in comparison with the 
vllkieucy of the licht of a five-fly which is rated at 0'9G. The fire-fly 
light, as it is, would lie inefficient and trying for artificial illumina- 
tion, as all objects illuminated by it would aprpear of a nearly uniform 
green Jiue. The ino.st efficient light for human use, taking into 
account both colour and energv-bglit relationship, s, would be a light 
siiliihir to that of I In' idinv-worm conlaininir no radiation bevond 
the visible .spectrum, 1nit dillering from it liy being white. The 
pi'olilciii is a fasciiiiiting one and niav be commendeil to the notice 
efanv who are inclined to work on it lu Inilia. [Th B. F.] 
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1. Ai'i'i.Ti;!) lOitmiolojiy : An Ini l■<Hlnctol■y Text-book of Inwc;- 
in llieir relations lo Mn.n,. ly Trof. H. b’ernald, IV, 
xiv :fSti. (New \'oik and I.ondon : .MeG]'a\\' Hill IfeMl 
( o, lue.) I’lii e. dls. lu'l. 

■>. Oiynuiic Anaivsis, (tualitati\(‘ a.jiil (Quantitative, by Iv i!- 

rSiUiv Ifai'iU'H a,iiil I’. ( '. L. Thorne. J’p, \i- - 1 OS. (Lonifiii,: 
I'niversitv of j.oiulon Tress, J.td.) Trice, T-s. Or/, net. 

The Treeiliny ami Teediiio of Farm Stock, by .latnes W'll.i 
l’)>. lo-i. (London: Metliuen A Co.) l-‘riee, 0.?. net. 

4. Ci'op.s and Tillagi'. by .1. ( '. Xew.shain. W'itli a JbefiM c ! 

Lord Jlledisloe. l’i>. I OS. (I.ondou : .Methuen A • i‘ 

Ti'ice. ().s. 

.j. Iliologiea.1 Cliemistry, by TI. F. Toaf. Tp. (.Lon h ■ 

.Methuen A Co.) Trice, llC. lid. 

(). .Modern .Milk (ioats, Lv I. Rieliards. Tp. 271. (London : -i. b. 
f a].)])inoot1 Co.) Ti'iee, 12.s-. (id. 

7, Common Tlants, by (M. Skene. Tp. 271 -I 2(i plate.s. (Loisioi:: 

\. .Meli'ose. Ltd.) Triee, (i.s. net. 

8. Insert Transformation, by Trof. (.1. If. Carpenter. Tp. .\i 

4 };h>1es. (London : iletluien A Co.) Trice. ]2.s, (id. tai 
!). Hon lo tea.cli .\gricnlliire : A Book of ilethods in this siibie i. 
by .\sbley V. Stoiin and Kaiy C. Davis. J’]). vii ljf 
(London: .1. B. Jd 2 ;)p!ncott Co.) Price, 12s. (id. not. 
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The following piililicalions liave been issued bv (he Imperial 
ir partnient of Agricult lire in India since our lasf issue : 


Memoirs. 

I Studies in riiiiarat t'ottons, Pari T. bv Maganlal 1^. T’utel, 
R. Ag. (Botanical Series, Vol. XT, No. 4.) Price. Ps. 2 oi- 
2.<!. fir/. 

■2. The Tnfluencc of Alniosplieiic Condilion.': ujiontlu' Bciniinalion 
of Tnrlian Barley, by AV. Voiingnian, B. Sc. (Botanical Serie.s, 
ATd. XT, Xci. (J.) T'lice, A.s, !) or I-s. 

\'H.riatinns in .some Charaeteii.stics of the Pal of Buffalo and 
Cow .Millc with cliangi's in Sea..<on and .Peeiling : The Aliitiial 
Ap])licaliility of the Aiudvtical Pigiircs for Huliei I'at 
and dJiee. by J-’. .1. PlyuKUi. .\.C.C.I.. and .\. 11, Padmanabha 
Aivov. B..\.' ' (('lieniical Seiies, Vol. \'l. Nos. 4 and o.) Price, 
As. 12 or l.s. ;i /. 


BuVeiht. 

4. The TTundelkhand CoHoiis. P.\p<?riments in ilieir Imjuine- 
ment bv Pure fane Seleciion. by B. ( '. Bint. M.J5.JC. IbSc.. 
and Xizamiiddiu llaidc)'. (Bulletin Xo. 128.) Price. As. 4. 

Reimrfs. 

■|. Scientific Be]iorls itf ihc Agricultural Besearcli Insiitute. Pusa 
(including the Bepoii of the Inipicrial Dairy Pxiieit and 
(he Seireiarw Sugar Bureau), tor the year I!i2n-2I. Priic, 
B. 1-8. 

t. .\nnual Bepoit of the Imierial Ba<teriological Palunahun-, 
Alukte.sar, for the vear ending the 31si March. 1021. Piice, 



SALE OF PEDIGREE DAIRY CATTLE. 

Prelimimart Notice. 

0\ the occasion of the next meeting of the Board of Agriculture 
ill India, an auction sale of the surplus stock of pedigree cattle of 
the Pusa herd will be held at I’usa on or about the 19th February, 
1922. 

Particulars of the cattle available for sale can be had on appli- 
cation to the undersigned. 


Pusa (Bihar), 


G. S. Render sox, 
Imperial Agriculturist. 



©rigiiral Articles 


SOME COMMON INDIAN BIRDS. 

No, 14. THE INDIAN HOOPOE {UPUPA EPOPS INDICA). 

BY 

T. BAINBRIGGE FLETCHER, K.N., F.L.S., F E.S., F.Z.S , 
Imperial EiUotnologis'. ; 

AXD 

C. .M INGLIS. M.B.O.U., F.E.S.. F.Z.S, 

Except in Sind and the Western Punjab, the Indian Hoopoe 
is one of the most familiar of the birds which live in the Plains of 
India, occurring commonly, and usually abundantly as a resident in 
all .suitable localities throughout India, Burma and Ceylon. It is 
a bird about the size of a mvnali, fawn-coloured, the wing.s and tail 
''■bite with very broad black bars, the legs short, the bill very long 
and slightly curved, and the back of the head with a conspicuous 
crest, which is normally kept folded^so that it looks like a backward 
prolongation of the bill, but which is erected like an expanded fan 
when its owner i.s excited or disturbed or flies and when it first .settles 
after flight. Specimens from South India and Ceylon run smaller 
than those from Northern India and have been separated under the 
name Vpupa ceylonensis. Burmese specimens run larger in size, and 
iiave sometime been separated as a di-stinct species, U. longirostris, 
a name derived from the greater length of the bill in Burmese 

r 113 ) ’ 
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t-Xiunpli-s, Besides llie Indian species, the European Hoopoi 
(U. rfxipf! epops). distinguished hy the presence of white between tli. 



l)ufE ground-colour and the black tips of the feathers of the crest on 
the head, is found in the flitnalayas during the summer and in the 
winter visits the northern half of India, extending as far South as the 
Deccan, Chota Xagpur and Sylhet. Some Indian specimens, 
es])ecially those from the North, very often sliow a tinge of wliite on 
the crest, and these arc regarded as hybrids between the Indian and 
Buroiiean species. In North Bihar many specimens intermediai,' 
between the Indian and European form.s are to be seen. In mo.sr 
parts of India, however, the buff-coloured bird which is seer 
pi'obing the lawn with its long bill may safely be put down as llic 
Indian Hoopoe. A true albino with pink eyes has been recorded, 
The Hoopoe is found chiefly in open country and is esscntiallv 
a gi'ound bird, only occasionally perching on trees. Its flight is slow 
and, undulating, tike other bird.s which have developed a sperial 
t ype of bill this organ is intimately adapted to its oivnerds method el 
obtaining food, which, in the case of the Hoopoe, consists of inscii> 
anrl occasional worm;;, obtained mostly on or from under the ground, 
rarely on trees or in the air. I’he major portion of its food i.s obtained 
either by probing grassland for caterpillars living at the roots of tlie 
grasses, or by turning over leaves and rubbish for insects. It r:u eh 
picks them oil plants or f,ree.s and still more rarely catches them on 
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rln wing, iiltlumgti winge.i termites arc o(H'.iisionally Inlceii in this 
The favourite haunts of this biriT me avenues, espeeially if 
.Tia^s is growing in these, grasslands and lawns. It prefers slightly 
(liiinp. but not wet, localities to dry one,s, as its insect food is then 
niiii'O easily procurable. It is an interesting sight to see the.se birds 
l■,-.nuhu■ly quartering a lawn, .stopping every now and then to ilig and 
pnibe the .soil witli their long beaks, the re.sult of investigation 
joucrally yielding .some insect, which is e.vtracted and .swallowed. 
If, Iiowever, the parent bird is collecting material to feed its young, 
it is often robbed by a [ving-crow. as wo (.ibsorved in oiir previous 
liticlo on that bird. 

.Vs "Mason remarks, tlie young birds arc fed almost entirely on 
l aferpillars (probably all cutworms), grubs of Melolontluds, and 
i i'ickets, and the aniounr of food fed during the day to a nest of 
half-grown young is extvaordinarv. .Mr, .Ma.son watched a nest 
line day from 0 a.m. and in tlie first hour fifty-eight visits were 
made to the nest bv tlie old birds, and during fliesc vi.sit.s forty- 
five insects were almost certainly cutworms, ten were othei' 
ratorpillars and grubs (some almost certainly Anoiiudn grubs) and 
rliree were cricdiets (one <if these may have been a large beetle) ; 
during tlie next half-hour twenty-seven caterpillars and grubs 
Here brought and fed to tlie young birds, Ail this food was 
iibtaiiieii from grass lawns or under Smu and mango trees, t.lnly 
line insect was brought at each visit and all these insects were 
large ones. The same nest was watched again by Mr. filason a 
week later, but the birds now .seemeil more wary and consequently 
luii few of flic insects fed could be identified bul they appeared 
I" be the same kinds as ob.served before. On the latter occasion 
dSfi visits ivere jraid to the nest by the parent birds lie1 ween 
'' a. 111 . and noon and about two visits per hour were made when 
apparently no insects were brought, so that about 274 insects 
"■ere brought in and fed iu six hours to the young birds, who 
luiiiibereci four oi' live at most. 'I.’he food brought to the young 
''ausi.,4ts practically wholly of caterpillars, beetle grubs and crickets. 

Ill'll bringing in food to the nest, the old iiird as a rule perches near 
'lit' ue.sl lo look around for danger and almost always utters a liarsli 
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gratin" Bound on approach to the nest and again on entering aiMl 
leaving the nest. 

The nesting season is in the early spring or beginning of the hot 
weather, and nesting takes place in any convenient hole, never .j 
any great elevation from the ground, in trees, walls or banks. A nc-t 
has even been found on the floor of a house amongst some bJiusa 
(chaff). The nest itself i.s a mere apology, a little hair, a few feathers, 
leaves or grass-sterns being carelessly strewed over the floor of tie 
hole or hollow and, when eggs are laid in a tree-hole, there is often iin 
nest at all. These birds never remove the droppings from their nest 
and the stench of these is most overpowering. Four to si-x eggr, are 
laid as a rule, but as many as nine are reported to have been met \Mtl 
occasionally. So many young are not alwaj's reared and one of 
these birds has been seen dropping two out of four of its young from 
the nest, presumably to reduce the number of mouths to feed 
The egg is a very lengthened oval, pointed at one end and sometime:: 
tending to be pointed at the other end also, not glossy, uniformly 
pale greyish-blue or olive-green or olive-brown or any intermediate 
shade, ihe average size being 24 by IC'5 miu. The female biid 
alone incubates the cgg.s and, especially when the eggs arc iic:’,r 
liatcliing, scarcely ever leavc.s them alone for a moment, beins 
assiduously tended by the male bird, who biings lier food contimi 
ally. Mr. Iiiglis has seen a male bird, before the breeding soasor. 
had commenced, run up to his mate and pro.sent her with an aiit-!i :: 
grub. When the female bird i.s sitting closely in this way, ic 
hisses like a snake if di.3turbecl. They are very loath to leavt, ;iiL’ 
localities whore they breed. On one occasion, to inspect a, m i 
the hen bird had ''o be pulled out of the hole and in doing so sum' 
of her tail feathers came out, but even this rather severe lian:lliii5 
did not make her quit the place. 

The young nestlingis, as noted above, arc fed by the parents on 
caterpillars and crickets and, as soon as they are able to leave the 
nest, they may be seen trotting after tbeir anxious parents, making 
inefficient attempts at digging on their own account, but abviiy- 
ready to run up and have supplies thrust far down their throats by 
the long, curved beaks of their guardians. 
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It \vill readily be understood that a bird which feeds on inserts, 
j:; docs the Hoopoe, is a very useful one to the farmer. From 

examination of the slomach-contcnt.s of twenty-four birds at 
Piisa, the late C. W. Mason found that these had swallowed 278 
insects of which the majority belonged to injurious 'species. A large 
projMi'tion of its food also consists of cutworms and other inserts 
living below the actual surface of the ground, so that they arc fairly 
iranwne to most other enemies, and from thi.s point of view, as a 
destroyer of cutworms and cockchafer grubs, the Hoopoe is mo.st 
decidedly amongst the farmer’.s be.st friends and deserves every 
encouragement and protection. It is protected throughout the 
whole year, under the Wild Birds Protection .4ct, in Bombay, Delhi, 
the United Pr'ovinces, Bihar, Bengal, Assam and Burma, but in 
.Madras in the Siievaroy Hills only. In .Mysore it is irot specifically 
protected but is presumably included in the schedule which 
includes all birds of bright plumage. 

Both the Indian and European Hoopoes arc known in Hindustani 
as Hud-hud and in Maliratti as Sular. The name Hud-hud, as 
also the English name Hoopoe, rn'c l)oth derived from the call oi 
the.se biixLs, a gentle “ UK DK, C'K; uK, CK, usually uttered wlieii 
dttiug on an e.xposed branch of a tree, the head being depressed 
lurtil the tip of the beak almost touclies the breast, the (■rest at the 
came time being laid flat down. Tlii.s cry should irot be confounded 
with the much louder deeper call of tire CVow-pheasant,. 

Hoopoes have been kept in continement and of course require an 
aviary and not a cage ; the avi.iry should have turf laid down, as 
otherwise the bird’s bill gets damaged whilst probing about for 
insects. Butlci' siivs the be. 5 t food tor it consists largely of soaked 
antv cocoons, supplemented by mealworms, spiders, insects of .ill 
kinds, and eartlnvornis." They are said to get very tame in 
captivity. 

file correct specific name of the Iitdian Hoopoe seems to lie 
•allier doubtful. In the tlrird Fauna volume on Indian Birtls, bv 
Blanfoixl, it is called Upiipa indica. under which the named forms 
'^eyloHeusis, lugripauiis and lungirostris avu sunk, although the name 
<^^‘jloneiisis has priority over- zndica, and the European Hoopoe rs 
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.separated a.s a distiiict .s^jeeie.s under tlie name U. ejiups. It .seel^^ 
doubtful Imw far tlic Indian and Eurojiean birds are really distiiu ! 
and it is probably better to ineliide them both under the nan ;; 
I’jtiqm epopts, with the names U. epops epops for the European racr, 
n. iipop.i imlica for the North Indian race, U. epops eeploHeiisis fni’ 
lilt' ^'oiith rinliiiu and (Jeylonese form, and IJ. epops lougirostris h,i 
the form found in Burma. 



MECHANICS OF TILLAGE IMPLEMENTS. 


BY 

T. A. .\I1LLKK JiKOWXLIE, C.E., .M.I.W.E., .M.r.Jl. & C.E., 
Arfrictillnral Engineer In GnvermnenI , Punjab. 

'L'iik evolution of the ])lougli luis left Hcvenil thou.siiiKls of 
iliffpi'Hut pattorn.s of that itapletaeiH on the markets of the wovhl 
,iT the ijre.seut clat’. Dmiug Iasi ('.entuiy wlitm factories were 
started for the manufacture of iiupleraeut.s on a large scale, the 
pi'oiuotors sought out tlio.sc which were the most popular in certain 
ilistricts, tlins forming the various stamlai'd patterns. 

Mhen several implements of one class differed slightly in 
iniuor details, the ingenious inochanh- ])roduce(l a further t>y)e 
having movable parts which could lie adju.sted to meet the ,s])e('ia] 
rw]uirements ctf the various purchasers. Some of thesi' adjustable 
implements find great favour among many of their users, whih' 
inaiiv other users consider the in au additional burden to the trouliles 
alveadv connected with ilie implements in their possession. 

d'he reason for this diversity of opinion is ohivious. The plough 
must first suit the soil and be adjusted to the depth, width, and 
shape of the furrow it is required to make ; it must he capable, ol 
ailjustmeiit to suit the particular form of power employed to pull it, 
imil that adjustment must be effected to a nicety. If the 
iidjustments are not perfecth' accomplished then the skilful 
ploughman will correct, these defects in his handling of the 
implement. 

Unfortunately the days of the, skilful ploughman are passing 
those (lays wlieu the picked men of tlie dist.rtctd^ met tuumal } 
in open competition, and the work of the lirst prizeman excelled 

( IIU ) 
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only in trifling detail that of the last competitor. Skill has bcei, 
largely discounted by the introduction of the wheeled plough, lii 
this implement the wheels correct the defects caused by imperfect 
adjustment and the same skill is not required from the ploughman. 
It appears, however, to have been forgotten that a bad adjustment 
results in increased work for the draught animals, and, therefore, 
to obtain the greatest efficiency, the wheeled implement should 
be as carefully adjusted as its simpler prototype. 

A visit to several of the leading factories for the production of 
agricultural implements convinces one that designers of present 
day soil tillage implements have not studied the mechanic, s 
of the implements from the soil tillers’ point of view. Many 
attachments provided arc “ selling points ” only, while other 
absolutely essential attachments are conspicuous by their absence, 
such absence being compensated for by the provision of an additional 
mechanical device, which necessarily adds cost to the implement, 
and ab.sorb.s extra power. As long as the implements continue to 
sell, the manufacturer is content, and the farmer has to make the 
best of the implement procurable. Closer co-operation between 
the farmer and the implement designer W(nild probably result in 
simplification and improvement in many implements at presen* 
in use. 

It would appear that if implement makers employed mor* 
freely designers, ivlio, in addition to their mechanical trainiiic. 
possessefi a thorough gmsp of the practical work to be done on 
the lantl by their implements, many present day models would 
disajipear, and the tendency would be toward lower cost anil 
greater efficiency. 

The following rough analysi.s of the mechanics of tillage 
implements may be of use to the young agriculturist in overcoming 
some of the difficulties often experienced in operating the.se 
implements. 

In the case of a .simple plough working in soil of uniform 
elensity the horizontal components of the forces acting on the 
mouldboard and on the landsidc may be taken as in equilibrium • 
then the resultants of the vertical plane forces comprising the 
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unimal pressures and frictional resistance may lie represented as in 
Fiir. 1 by a and 6 ; if to tlie same scale a force y, representing the 



horizontal motion'imparted to the implement, be dra^^'n from y, 
one end of the anti-resultant R of force a aird h (Fig. 2), then the 



diagonal s — x of the completed parallelogram will represent, m 
magnitude and direction, the resultant of all forces acting on the 
implement. 

If the total tractive force s~x (Fig. 3) he applied not in the 
direction s — x but in the direction ,« — x', then the forward motion a.s 


f 

X 



represented b_y s — //i.s reduced to s — y' and the vertical resistance as 
represented by y — x is increased to if — s'. 'I'hi,s loss of power 
frequently occurs in India, where, for reasons partly due to the form 
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of draught employed, the implement is often kept close up to l:ie 
oxen, thus increasing the angle formed by the line of draught \\ii li 
the horizontal x-s—y (Fig. 3) and thereby wasting energy. Tin 
converse of this principle is exemplified in western countries win i e 
the line of draught is kept as nearly horizontal as driving facilities 
permit this is known to implement makers and the implements 
are made in accordance with this requirement. 

There is every evidence to prove that the greater part of tlie 
I rouble in ma]Li]tulating western implements under eastern conditions 
is d\i(' to the fact that these implements are primarily designed foi' it 
low drauglit angle and tire not readily adaptable to the draugln 
angle common in eastern countries. All forces acting on the 
imi)loment. as summed in the resultant, or line of draught, must 
pass tlirougli the centre of resistance of the implement if the 
implement is to tide steadily tit a uniform depth in an ideal 
soil of uniform density. 

The eeuti-e of resistance, of a plough or any single tillage 
im])lement. is that point through whicli a single force inu.st pass in 
order to balanec or replace all forces acting on the moving 
im])!emeiit. The centre of resistance is in the vertical line passing 
through the centre of gravity of the woridng part of the mortig 
implement and the disturbed soil, ami appears to coincide with 
centre gravity. 

Let the point .1 (Fig. 4) reju'esent the centre of resistaiire 
ol a ]dough .sliowm iir the form of a triangle and B the draw hai 
or beam of the plough. 
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The ehiUii by wHcJi tlie implement is ([mwji bv Auinuil di' Dtliev 
,, ,.:ver i:^ represented by the line C—D iittaclied to (lie beaiu iii 
I point C. Xo w the line D- C is the line of dniuolit, niul it will be 
T-erved that this line, ])rodnced jjasses above and behind the 
|i; int A. T'he result of this incorrect adjiistinent is that the ■|)oint A 
lends to set itself in the line // C produced by its leverage, which is 
I lie perpendicular distance from point -1 to /J 6' produced. With 
lids adjustment the pdough lends to dig its point into the ground, 
and the ploughman has to counteract this tenilency by pre.ssing on 
die handles. 

.Assuming that the angle which the line of draught make, s with 
ilio horizontal is the econmnical angle (that is the sinalle.st angle 
]iiis,sible with best driving Facilities), and that (he height of I) above 
gi'iiund level is a distance Jixed by the typ(‘ of draught animals 
employed, then, in ordiu: to conect the defect under these 
lii'ciliustanei's, the itoint of atlachiuimt 0 must he dr(t])|iod to C' 
,uul the draught chain icngthciu'd as shown by the line O' — 1)'. 
The line I)’ C pioduced will now ])ass through the centre of 
resistauco A of the im[ilemeut. 

A less economical method of set ii ring rlie same result might be 
necessary if the point of aitaehmeni C was not adjustable and could 
not bo di(i])pc(l to tlie jtosition 6"; this could be accomplished by 
situplv .sliorteniug the draught eliaiti to rhe position C ■•-// when 
y/' C produced would pass through the eeutro of ntsisfance .-1, but 
ill this case the angle formed by ])’ --G jinxluced and the horizontal 
is iio lunger the ei-ouomical angle and the draught animals have 
somewhat more wurle to do than ne.cessary a.s exemplified by Fig, 3. 
Many plough makers attach a wheel to the beam in front of the 
plough or other implement ; tliis wheel, by pres.sing on the ground 
surface, ]ireveiits the implement nose diving, a tendency caused 
ly the maladjustment shown in Fig. 1. With such ploughs the 
ploughman need have no trmihle in (tres.sing on the handles or in 
■tdjusting the plough, but the wheel costs money, absorbs pooxr, and 
'lejjtive.s the ploughman of that .skill in plough setting which at 
one time was of such vital necessity. If etiicieucy he the keynote, 
then this skill is noiv of paramount importance. 
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In the case illustrated by Fig. o. the line of draught as shown hv 
D^C produced jia.sses in front of the centre of resistance A of t te 



implement, the leverage being the perpendicular distance from 
A to D-—C prodncexl. 

With this adjustment the implement will raise its point, i.e... 
will tend to work to the .surface, and the plougliman will have in 
e.xcrt a forwai’d i.)ns1iing forct', on the Iiandlea, to counteract tin. 
tenloncy. 

To adjust the implement correctly the ilraught chain would 
require to be adtacdieil to the l>eam at point C or el.se, if a diauglt 
adju.stmem is fitted, the chain wendd be moved up to the position d. 
the line A -D' A' produced passing through the centre of 
resistance A. 

When a plough is adjusted .so that the line of draught ]ja.v,e.! 
through the, centre of rosi.dauce. then the. ploughman has only to 
correct tor va!iati;)ns in soil density, a correction requiring onlv the 
occasional gentle toiudi of the skilled ploughman, man aiTl cattle 
being nearly as fi e.sh at the end of tlie day as w hen they started. 

In tillage im})lements compri ing two, three, or more tilling 
points, and of a ty])e in whirdi the points are attached to bar.s wliitli 
arc stiff in the direction of travel, such as hoe.s, cultivator.s an i 
certain makes of harrows, etc., then llie jrrinciple ludds good. ' i:.. 
that the line of draught must pass through the centre of resistance- 
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if The implement is to progress with all p(hnts at a uniform depth 
in ,.jil of uniform density. In implements of this class tlie centre of 
resistance is in the vertical line passing through the centre of gre.vitv 
oi the centres of gravity of each worldng part of each point anil 
the dlsturbetl unit of soil surrounding each point. In other words, 
the centre of resistance is the resultant of the centre, s of resistance 
for each point. 

The ancient Egyptian and the similar present day Indian 
plough is providetl with a long rigid draw bar or beam ruiming the 
entire distance from the plough to the point of attachment at the 
nocks of the oxen. rhe,se ploughs are locally made mid gcneriillv 
suit the height of bullocks in the distiicts in which they are useci. 
The effect of slight incorrect adjustment in a plough of this type is 
not so apparent as it is in a plough drawn b_y a flexible diaught rope 
or chain, because lines oj si/css tiiiiij pass outside a i'lQid menibei 
wilhout producing noticeable strain and the plough nmg keep its position 
although it and its draw bar are subjected to iiilernal cross stresses. 

In the case of a, plough or other implement rlrawn by a flexible 
draught attachment, the .stre.ss line must pass within the jlexible 
meiiiher and cross stres.ses are an impossibility, hence the necessity 
for absolutely correct adjustment to secure true running of the 
implement. 

.Some modern plough maker.i have attempted to meet eastern 
requirements by attaching a rigid draw bar to a modern .steel plough 
dcjiguel for a particular chu.s of ploughing; it would appear 
iinpossU)le to produce at any central factory an implement of this 
type whicli will suit very varying heights of draught cattle in 
different parts of tlie country. In those di.stiicts where the 
ploughman tinis dilliculty in manipulating the plough, the 
plough is .scrapiped as unsuitable, the actual roa.son being, not 
because it i.s a bad iTlough, but becau.se the line of draught does 
not pass through the centre of re.sistance, and adjustments to 
attain this end arc not porovided. 

'I'hc mechanics of tillage impflements is but imperfectly 
under, stood by many even of the most expert and scientific 
agriculturists, and naturally so, as an advanced study of kinetics 
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and stalicK is hardly part of tlieii' province. The implement makeis, 
however, can very easily construct implements in which the line cf 
(Iranght will pass through the centre of resistance for averaci. 
conditions, and which nill have an adjustment perinitting the line ( i 
draught lo pass through the centre of resistance for a considerali'r 
range of conditions altovc and helow average. A table .showintr 
])ositit)n.s of point of draught attachment to the ” clevis,” oi' 
cmipling, of the implement, for ditferont draught lengths and animal 
heights, would l)e of real henelit to the young agriculturist. 

This would re.sult in (he manipulating of implements whi<li 
would run level and true, without the addition of nnnecessaiw 
wheels and other contraptions winch are " selling points,” and 
little hotter than ” eye-wash " as (hey represent an unnecessary 
increa.se in the co.st of the implemenf and considerahle loss of eneroy. 

It woidd also rapidly increase the use of modern types uf 
im])lements which our agiicultural authorities agree are necessary 
for the moi'c efficient cullivation of the soil. 



GERMINATION AND PRESERVATION OF 
SUGARCANE POLLEN. 


BY 

RAO SAHIB T. S. VEXKATBAMAX, B.A., 

Government Sugarcane E'XjX'rt. 

(.TER.\tI.VATION OF SUOARCANE POLLEN'. 

To derive tnaxiinum Ireuefit <ill pollination work involves the 
testing of liotli the pollen .and the .stigmas for fertility. This 
heroines veiy necessary in the case of a plant like the sng.arcane. 
ffliere tlie fertility of the .sexual orgaus is as much an exception 
as the rule. 

The iodine test for ascertaining the healthines.s of cane pollen 
has been available for some time, thank.s to the work of .lava 
horn.nist.s. This, however, gives no indication as to the viability of 
pollen at a particular time, say. at the time of pollination, as even 
grains which have lo.st their viability stain blue with iodiire. In 
other words, the test only indicates that the grains .showing the 
jiositive reaction were vialile at one time. What is required is a 
test for viability at the time of pollination : and. in the experience 
Ilf the writer, actual germination of the grains is the only reliable 
Icsl, 

.\rtiticial culture of pollen pre.scnts difficulties of comsiderable 
iiuignitude owing to wide variations in the requirements of different 
|)ollen.s (1) as to the composition of culture media and (2) as to the 
iiptimum degrees of light and warmth for a free germination, 
fhusequently, all attempts to germin.ate caire. pollen in artificial 
'■lilt lire media, made for over half a dozen years at the Cane- 
lii'fi'ding (‘station, Coimbatore, proved disappointing. 

( 127 ) 
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Attention was, therefore, directed to growing them on live 
stigmas in tlie held, and. naturally, excellent results were obtainei! 
with sugarcane stigmas. But, as a test for viability of a particulai 
sample of pollen, the method was found to have the followiiio 
defects : 

(1) 'riiei e is always the possibility of pollen from the arrow 

(emasculation is dilficult in the cane) or other 
strav cane pollen (of which there is always such an 
abundance in the air during the cane arrowing season] 
getting acce.ss to the culture stigma, 

(2) The germinating pollen tube.s soon get lost in between 

the abutrdance of brightly coloured stigmatic hairs 
and are difficult to trace out. 

Sowing the grains on live stigmas, other than those of sugar 
cane, was next tried. .After an extended seiies of trials, comprising 
the testiirg of over 00 different species, both monocotyledons and 
dicotylctlons, tire stigmas of the following plants gave satisfactory 
results : — 

(1) Datura fastuosa var. (3) Ilibiscm vitifolim 

alba (4) Gynandropsis pentaphylla. 

(2) Carica Papaya (5) Thespesia populnca. 

Ultimately, Datura was .selected as the standard for the under- 
mentioned reasons 

(1) It gave tire most satisfactory germination of all. 

(2) The flowers arc easy to emasculate and the stigma.s are 

ready long before the anthers open. 

(3) The flowers are available in Cjuantilies in the vicinity o! 

the station (hiring the arrowing .season for canes. 

(4) Stigmas lemain in condition for a sufficiently long time 

wlien the bases of the flower-stalks are kept iii 
water, 

(5) Datura pollen conid easily be distinguished from cane 

pollen which greatly minimizes (chances of mistakiw 

Details of the method of testing viability as adopted by the 
writer are described below. 





OFKMINATION AM) PRESERVATION OF SUGARCANE 
POLLEN. 

1. FLwoi 111 Ihilura fitshii'Mi vai*. illUi. Lcjt. BtuI with the aiitlieVs I’eiiuueil 

anti ['einK tn receive llie pollen for testinjj; ; an openin^l in the eorolla tnht 
showv the sliKnia. Coroll.i tnhe opened out to reveal the slameii' 

timi the blijt’ni;!. 

2. Cjorniinalini* .iiu' j)o.iOi) ( copied from a microphotoj^rapli ). 

3. Inipuniscd clianiiicrs lor preserving pollen iipt(» three hours, 

4. Bainhfxi crates for preserving and transporting sugarcane pollen. Above. 
Arrows in jiosilion inside tlie crate. />V/a7i\ Crate packed and ready lor 
ti'aiisjx.rt. 

5. An arrow from the crate kept in a bottle of water to induce antl.er protrii- 
Moii and du subsequent liberation of pollen. 
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Buds of buds which would open the satne or tlie next 

inv'iiiug—are collected early in the morning and kept in bottles 
n; tubes filled with water and with the bases of the stalks dipping 
iiiider it (Plate X, fig. 1). The fiinnel-.shaped corolla is now gentlv 
nis iied and the anthers which would be found (piite immature 
pul led out with a pair of pincers. The cane pollen to he tested 
now dusted on the stigmas which would be found sticky and 
ici.’e])tive. This is now kept in a cool place, preferably the shade 
Ilf the cane crop, for about an hour and a half. 

For examination under the micro, scope, a scraping is made with 
u mounted needle or the .sharp point of a knife and mounted in plain 
water. If healthy, a large number of grains would be found to have 
trerminated (Plate X, fig. 2). Very often the nucleu.s can be clearly 
made out. 

Preservation of sugarcane pollen. 

Pollens vary considerably a.s to the relative p('riods during 
whicli they keep viable when out of the anther sacs. Bariev pollen 
is reported to lose viability in aliout ten minutes in free air.’ tu cane 
pollen, viability liegins to decrease in about twenty minutes in open 
air and often disappears altogether in alrout half an hour. 

In cross-breeding experiments the need is frequently felt to 
preserve judlen lor a time without it.s losing vitality. Tliis geuerall}- 
arises from a disparity between the timc.s of (lowering of tire two 
parentiS. The breeding work carried on at t'oimbatore aim.s at 
mising a.s luana' ci'os,ses a.s pos.sible between the fliin Imrdy Indian 
Clues and the thick juicy canes of the Tropics. 'L'hcse two idasses 
)f canes flower, however, at two different periods, the bulk of the 
Indian canes arrowing from fifteen to twenty days later than those, 
of the otlier class. The ability to preserve cane pollen in \iable 
condition for fairh' long periods is consequently of some im])ortancp 
to the station. 

.V tinst series of expei’iments showed that, when cane pollen is 
hept in a moi.st atmospliere but with free access to open air. it 

mntbouy and Harlan. Germination of barley pollen. Jour. Agji. Bes., XVIII, 
No. 10, Feb. 192(1. 
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keeps viable for as many as three hours, after which it rapidl 
loses vitality. Two such improtTsed chambers are shown ii, 
I'late X, ti". :T the humidity being kept up with water o!- 
tiioisteued megass placerl in the excavations in the slide oi tls' 
slab, 

Witli a view to extend tlie period of preservation, the idcii 
was enlet tained of keeping the pollen within the anthers themselves 
by preventing their deliiscence. It was thought that these natural 
receptacle.s migbi prove satisfactory for preserving vitalitv. 
Previous ('X]jei'ieuco with cane anthers had shown that the dryne.ss 
of the at mo.si.dtere was a factor of some importance in their opening, 
a dowv night retarding it l)y as niuiu’ as two to three lioiivs. 
The, method described below was adopted to maintain a luiniid 
atmosphere rotind tlie anthers. Arrows which were about te 
protrude the anthers wore cut from tlie field together with a fair 
sitted stalk and jilaced with the base of tlie stalk in a bottle of 
water (Plate X, tig. 5). Tlii.s was now placed in a narrow tin oi 
bamboo tube and covered with a lid at the top. The lid was niudf 
siiilicienili' loose to allow a certain amount of e.xchange between 
the air inside the tin and that outside of it. The. arrow.s wtn- 
taken out tit varving periods, and it was found that, by this method, 
pollen cotild be kejit viable only from six to eight hoias. Beyomi 
thi.s period the ant hcr.s refused to protrude when taken out. 

Besides preventing dehiscence, the maintenance of the vitali.}' 
of the arrow as a whole was obviously indicated. .A.fter in 
extended series of triahs the following elaborations were inadc 
with satisfactory results : — 

■Vrrows in which the antlier protrusion is commencing at tin* 
top are selected. Very early in the morning and long before ilit 
usual time for anther protrusion, the arrows are severed from tlie 
plants together with the whole stalk and a bit of the cane at tlie 
bottom to a length of one foot. The cane portion is immediatel} 
placed in a bucket of water and a fresh cut made under the water. 
'I’lic bucket with the arrows is now removed to a cool place, where 
they are taken out and the cane portions stuck into a ball of reel 
clay. The arrow, s proper now first receive a wrapping of tis.sue 
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piiper and then anotlie]- of brown paper ; aiul each individual 
„;H.cimeio along with the .stalk and the cane portion with tlie ball 
,,i wet clay, is gently laid in.shio a bamboo crate speciallv ])rp]>ared 
i. r the purpose (Plate X, fig. 4). The.se crare.s are iii.ade a little 
jiiuger than the longest of the .specimens and triangular in cross 
si-etion with the .sides about one foot broad. The specimens are 
wn-ured with twine to the orate po.stS at intervals, to prevent 
movement of tlie arrow.s when the crates are moved a.s a whole, 
hive to .six ari'ow.s are thus jjlaced inside each crate which is then 
wrapjied round with loose straw or cane ti'asli and tioil securely 
round with coir roj)e, when it is ready for the joui'tioy. 'I'he 
liurnidity of the air in.side the crate is maintained by frequent 
•sprinkling of water over the i-rates. Care has, however, to be 
taken to see that no portion of the arrow come.s in actual contact 
with water, as this ruin.s the jmlleii. 

When pollen is required for pollination, each specimen i.s 
separately talcen out, wrajiping.s renaoved, portion of the stalk witli 
the cane portion cut off and the arrow supported in a bottle of water 
(Plate X, fig. 5). -A. fairly 'varm room without a blow of wind i.s the 

lie.st place to keep the arrows in. In about half an hour the anthers 
would be seen to come onf, dehisce and liberate the pollen veiy 
much as in 1 lie field. By testing the liberated pollen for germination 
it lias been fouiul that pollen could thus be kept in a viable condition 
for as manv as eleven day.s from the date of cutting the arrow. 
The iu'i’ows are to be taken out only a.s they are needed for pollination 
iiud about half an hour previous. Actual tests have shown that 
tliese crates could be sent in ordinaiy luggage vans without sjmiling 
file vitalitv of the contained pollen. TTie actual test carried out 
iiu'luded a railwav journev over a distance cd 250 miles, lasting 
a whole niglit, and a road journey in an ordinary country cart 
mer a distance of ten miles and la.siing for a period of four hours 
<m a fairly hot day. 

Slum.makv of rksults obtaixed. 

I . Sugarcane pollen germinates freely on the live stigmas of 
Datura fastuosa var. alba, thins yielding a reliable test for viability. 
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2 . Outside the anthers and in the open air, cane begins 

TO lose viability rapidly in less than half an hour. Pollinafibn in the 
siuoircane should, tlierefore, be done as quickly as possible after the 

O 

collection of pollen. \ 

:i. method is described by which .sugarcane pollen could be 
tii escrved in a viable condition for a period of eleven days. 



STUDIES ON THE DECOMPOSITION OF SOME 
COMMON GREEN-MANURING PLANTS AT 
DIFFERENT STAGES OF GROIVTH IN 
THE BLACK COTTON SOIL OF THE 
CENTRAL PROVINCES.* 

in 

I). V. BAL, I-. Ag., 

(}J the Department 0} Apricnlture, Central Provinces. 

Introduction. 

Thk appliciition of greeji tnaiuires to liLick cotton .soil is mi 
iigi'iciiltiiral operation freipieutly giving rise to considerable diffi- 
culties. By black cotton .soil is understood tlic black soil provailing 
iliroiigliout a large part of tlie Deccan which is generally crojiped 
with cotton, inar {Andropogon, Sorghum) or some other Marij 
(monsoon) crop. Where, however, the soil is deep enough and the 
rainfall sufficient, wheat and other raid (winter) crops can also be 
grown. As a rule, in the area above indicated, irrigation facilities 
are not available for black cotton soil, and the soil matures its 
khqrij crop on the monsoon rain and its rahi crop on the water storerl 
m the soil, together with whatever rain may fall during the rah 
season. In rice-growing areas where irrigation is possible, the 
application of green manure and its decomposition can to a large 
e.\tent be controlled as it is possible to maintain the moisture 
conditions of the soil at any desired state, but such facilities 
being generally absent in the black cotton soil tract, green- 
manuring in thi.s tract i.s not an operation always attended with 
'iuccess. Blade cotton soil is, however, generally so deficient in 

* PiX[)or rcjul at the l'!ichth Indiau Science ('nngn‘6S, (.’ulcutta, 1921. 

1 } 
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nitrogen and organic inattci' that green-inauiiring is strongly 
indicated, and it was considered that more detailed information 
on the factors governing its successful practice was. required. 

I-l.xperiinents on the utility of green manures for rahi crops on 
the l)la(-k cotton soil, especially wheat, have been carried out on the 
experimental farms at Xagpur and Hoshangabad since 1904 ami 
1909 iGspectiv’eh'. The rosnlts of these experiments have been 
recorded bv Allard inhi.spaper on ‘'(Ireen-mannring in the Centnil 
Provinces/' He poinf.s out the importance of the early inversion 
of the green-manuring material and the intimate relationship 
between the rainfall snbscquont to jrlonghing in the green manine 
and the yield of the following rabi crop. He also expressed the 
opinion that a uiinimum rairrfall of So inches was necessary for 
sneecssful green-manuring for rabi crops. 

.Vs regards previous work bearing on the problon dealt with in 
l.liis paper, the jrapers by Hutchinson and .Milligan^ and by Joshi’ 
may be tnentioned. Hutchinson and .Vfilligan carried oul. 
laboratory experiments on the decomposition of sann-henip ai 
various stages of growth and under different condif.ious in Push 
soil a calcareous Gangetic. alluvium of a loamy character. Tlu"' 
cou.sidercd the quantitative ti'ansformation of nitrogen alone, 
.In.sJii’s work was on the comparative rate of nitrification of differeni 
greeu-manul'ing plants and different parts of the plants used as greci 
manures in Pusa soil. He found from hi.s experiments that the 
more tender and hence more easily decomposable the tissue, tin 
slower the nitrification. This is rather contrary to general 
expectation ; in fact, a heavy growth, leafy habit and .solt 
noii-lilirou.s character have been taken as indicating a plant easy 
of decomposition resulting in a greater nitrate accuinulatiou 
(Allan).^ lixpei'ieiice in these provinces indicates that the earlier 
the green plants are ploughed in, the better is the sncceediug 
rah) ci'op, but this is not quite in agreement with wlial 

^ A^iri Jour, litdia^ X, p. .‘iSO. 

- Agri. Hc.i. IuhL Pusa Bull. 40, 191-t. 

•' Agn. Jovr, India, Special Lid, Science lOlD. 

* Loc, cit. 
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be expected from the results obtained in laboratory 
e.Micriments ivith Pusa soil (Joshi)i where a more tender plant 
],i educed a smaller accumulation of nitrate than a woody plant, 
T;:.- relationship between the nature of the growth oi- maturity of 
;i plant and its susceptibility to decomposition in black cotton 
siii: has, therefore, been made subject to experiment, and this 
p;),per records the results obtained from a detailed study of the 
following factors connected with the process of green-manuring : - 

{ 1 ) rile rate of growth of plants used as green manures. 

(2) The composition of the plants at various .stages of 

growth. 

(3) The rate of decomposition of the nitrogenous and 

carbonaceous constituents of the plants at various 
stages of growth and of ciifferent parts of plants, j.c,, 
leavc.s and stem.s. 

(4) The effect of varying proportions ol sterns on t.he 

decomposition of leaves. 

Experimental. 

Seeds of sann-hemp (Crotalaria juncea) Mid dhaiiiclia (Sesbania 
nedeata) were sown separately in duplicate pots containing black 
cotton soil at the beginning of the monsoon. .\t the end of two, 
four, six and twelve weeks, plants from duiilicate, pots of each 
variety were cu(; and used for the e.xperimeuts on decomposition. 
With the exception of the experiments on the 12 weeks' growth of 
sann-licmp which were carried out iuthe season of I ‘J20, all the others 
"ere carried out in 1919. The soil used for both the lalioratory 
e.xperiment.'. and tlie jiot cultures was from the Nagpui- fai iii, and a 
description ot its physical nature, etc., lias been given by the 
'vritcr- in one of his previous publications. It is a typical black- 
cotton soil. 

Soil lepresenting -lOO grni. of dry soil was mi.xed thoroughly 
'vit li the required quantity of freslily cut green manure t(.> l)e tested. 


^ Loc. ci(. 

• Agri. Jour, Iiu{iu,>[hv\q.\ Jiid. Science tongiTss ^so-. 
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precautions lieing taken to secure cut pieces of the green stuff of a 
uniform length of half an inch. The optimum percentage of ivar.^r 
favoui itig clei'oirijiositiou lias been found to be 30 per cent., and m 
order to allow foi- the moisture originally contained in the soil aTu! 
in the gi ecn manure all of the 30 per cent, water was not added at 
once, but tlie deliciency wa.s made u]) after the moisture 
dcteriuinatious in tiie green manures had liecn made. A lixeil 
(|uantity of nitrogen per lOO grm. id’ soil was not taken, but tlip 
amount of nitrogen ailded in the form of green manure wa- 
calciilateil aftei wards when the nitrogen determinations had lu'eu 
cairied out. Samples for moisture, ash and organie nnitter 
deteriidiiat ions were ahvay.s taken immediately after the plants froiu 
each iudividuad lot Juul been cut and while starting the nitrification 
and (,'(), [uoduction e.xperiments. The remaining portions of the 
sanijiles weie thoiouglily dried in tin aii oven at 100° L'., ground in 
the ■sampling mill and kept in stopiiered ladtles for the estimations 
of iiitrogeii. ciirbon. etc. 

Mad tlii.s pi'oeedure not hceu adopteil a gooel deal ol tinn'. 
alniufi 111 lioiirs at least, uouhl have been ret|iiired for tin 
detei iniuatiotis ol moisture ;ind nitiogeu in order to talce a li.ve 
i(uautite' ot uitrogen fier loogim. of the soil, tints involving a gie.n 
mt ei \ al between the time ol i-utting up the green manure and mi.vin.' 
it with the soil, witli the eoiisecjuent losstd moistiiio. .\s ex^ierion^-e 
o! 1 luiidiiusou and .Milligtud with sanndieinjj and of Whiting aiib 
Slioonover- with green and eiiiod tops id' clover shows, this jiointcl 
immediately mi.xing the cut green stuff with the soil is ot \iuv 
great iinjioi taiu.e. 

Nitrites and, iiitrntcs were estimated by the Gries llosvav 
method and the phenol-disiilphonic acid methotl respect ivelv. ami 
the amount ol ammonia was estimated wherever necessary bv thf 
iisuid magnesia methotl. A detailed description of the ]n'oee.ss of 
these estiniatious lias alieadv been given.® 


^ Lac. ci, 

■ Soil Science. IX, pp. 137-149. 

' •ISfo'. Joiir. 7riI(V,, Special Iiid, Soieiipe Coiifrreas.Vo. lillil, p. -I|T. 
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ia order to measure the rate of ([eeompositioii of the 
finhonaceous matter of the various samples, lOo oi- 200 ^rm. 
Int-; of the soil were taken, mixed with the green inamii-e, 
arid water added as desoribeil previously in the nitrification 
fi.\| eriments. The difference of moisture in this case, however, 
was made up immediately after the first GO, estimation, the small 
qiiimtity of water required Ijeing added by means ()f a graduated 
jiippette and mixed with the soil by shaking, hlrlenmeyer 
tasks of oOO c'.c. capacity, fitted with rubber corks having two 
.Iclivory tubes, one going right up to the liottom while the other 
line lemainiug nearly half the wav insitle the flask, were employed 
to hold the soil. The two ends of th(‘ deliverv tubes ^vere plugged 
ivitli cotton wool in a fairly loose mannei'. Tin* flasks were 
1 imuected witli aspirators and every day 2 litres of air freed from 
(’(),. was passed over the soil and into Peteueoffer tulies containincr 
standard barium hydroxide solution and jthenol-phtlialeiu. 
ritrations were done with liydnxddoric acid. .\ control 
('..'iperiment taking the same qiiautitv of soil and watei' but no 
green manure was also made witli each series of determinations. 

The relative heights and weights of the greeu-manuring plants 
Ilf varving maturitv are given in Talrle 1 and a detailed ehemieal 


Table 1 


'Showing average height in inches and average weight in grm. per plant 
of the respective green manures. 
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SlHurimi life ff'hiticv cheitofoJ rtun position of the various (]rcni- 
mo 0 u I'niif pinofs m lerins of perceiiUtgcs calculated ou 
fresh (jrecu samples. 
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('!) i'liu fauior uu> for ralculatiiig ihc prott-iii pf“r('enta<:r*> from nitrogen. 

(h) Ht trrntin«*il by itm willi nuid ami alkali nf l*2.'i iirroont. ‘'trength. 

('•1 Hy (iirtVri •nn-. 

[rl) liy r(>rul)n'>t ion 

(') Dulurmin.'d by 'ubtriKting ih.- total of roUimns J and b frotn 100. 

Analysis oi the various samples is embodied in Table IT. The figure? 
in Table IT show : - 

(1) 'I'he pereentage of moisture decreases as the green- 
manuring plants advaneo in age, T'his decrease 
i.s not, however, so great in the ease of dhaiuchi i' 
in the ease of saim-iieiup. 
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(2) The percentages of carhoii. rurholiydrate,-: ond 

increase witli tlie age of tlio plants. 

(3) 3 here is not an apprecial)le change in the percentage of 

nitrogen due to the increased groMdli of plants. 

The comparative distribution of the total nitrogen in leaves 
mill stems will be found iii'lable III and the relative pro])ortion 
of leaves and stems in green saiin-hemp (I and 12 weeks old in 
bdilo 1\ • 

Table III 

Slinii'n}i) the dial fibulion oj the inlfoijni r.fji/'rsned ns pcrfcntnijc vj the 
total vilrofiPii coplnined in xann-liemp. 
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these figures show that tlu^ relation between the percentages 
"I nitrogen in leave.s and in stems in the green manure under 
<‘X]ieriment varies but slightly with change in growth but that 
die proportion of leaves to stems is greatly reduced as the 
plants age. 
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Tlie comparative rates of decomposition of the nitrogeni u 
constituents as measured by the amounts of nitrites and nitrase 
formed in the case of sann-hemp and dhaincha are given in Table '.'I 
It is seen fiom tliis tal)le that the total percentage of nitrogci 
nitrified in the case of saim-hemp begins to fall as the green mancK 
advances in age, Hutchinson ami Milligan in their experiment 
«'itli I’lisa Soil found that the maximum percentage of nitrocei 
nitrdied after a jieriod of 'S weeks in the case of I, 6 and 10 week- 
growth of sann-fieiup was (>7-S, 50 and '.U o jx'r cent, l espectivelv 
while the figiiies for bkiek cotton soil are 57'3, 3()-] and 16’0 for 4. ( 
and 12 weeks growth respectively. Their results are therefore ei 
the same order as tliose descrilied in the present paper. 

Tabi.k 
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in- leaixts. 

stem-f!, etc. 





0 Wl.LKi 01.1) SANN-IILMP 

12 \V£i:ks uld sa 

NN'-llivMl' 


, 

200 grm. 
soil — 

10 griji. 
Jcavc^t 

20(1 grm. 
Soil — 

8 grill. 

tOJi 

stf-nis 

2u«» grill. 200 grin, 

>oil •- n<»il -- 

lOt'rni. lOirnn. 
iiiiti'Uc bottom 
stems stems 

40U grm 
soil -f 
20 grm. 
leaves 

4(l0 tTui. 
soil -j- 
20 grm. 
whole 
stems 

400 2ni 
soil ■ 

20 ui iii. 

leave- 

glT.. 

Wi-.u’ 







St' 

After 2 week*- 




13*u3 

ml 


.. 4 ., 

30-88 ! 

44*60 

21 -OT ml 

1902 

nil 

I'VsC' 

.. Ci .. 




23-24 

O-CO 


. , s . , 

3!)'37 

■44-06 : 

21-117 nil 






1 


27-20 

11*10 ; 

2-l*G(i 

Mg. of nitrtiguii added per 
100 gnn. soil 

20-04 

^A■?A ! 

14-36 12*74 

35-33 

1 1 *53 ' 

pi-fifi 


DECOMPOSITION OF GRKEN-MANURIXG PLANTS 141 

Table V] 


^ijv'inng the total petcentage nitrogen nitrified including nitrites and 

nitrates. 
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The following factors require consideration before attempting 
to correlate the gradual fall in the percentage of nitrifiable nitrogen 
'vith the advance in age of the green crop. The first consideration 
is the relative proportion of leaves to stems, the second, the rate of 
decomposition of the leaves and stems separately, and the third, 
the effect of varying proportions of stems on the deoompo.sition of 
leaves. Results of the experiments that were made to determine 
factor, s two and three are tabulated in Table V, while Table IV. 
"iving the relative proportion of leaves to stems, has already been 
referred to. AVitb these data it is proposed now to discuss the 
various results. 

Figures given in Table V show clearly that the nitrogen in 
leaves is more easily nitrifiable than that in whole stems. It is 
also clear that the top portions of the stems arc more nitrifiable 
than the bottom portions. 
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In tlie Fn,s(! of sann-lipiii]) C weeks old tlie percentag> nf 
niti'ogon nitrified after ,S weeks is :{r) jicr cent. ('Fable \'r.) 1 ln^ 

le.presenfs tlie fotal oxidation of nitrogen in botli leaves .nii 
various ])arts of steins taken together as tliey are pre.seut norm.illv 
ill a fresh sample. Xow, if we i-alciilate from the. ligiire.s gi\eii 
in 'Fables 111 and V. the total percentage of nitrogen that shniild 
be nitrified in S weeks if the various jiarts of the plant wcie 
inixerl sejiarately wifh fhe soil, the following figures will ft 
olitained : 


.id'O per cent, of the total nitrogen is in the leaf and 39-37 it 
the niaxiiuum percentage of this nitrogen nitrifiable in 8 weeks 
'Fherefore 22-tiO rejiresents the nitrogen in the lenf 
which could be nitrified if I(i0 part.s of nitrogen as contained in tlio 
whole idant were added. Similarly the top. middle and bottorii 
jiarts of stems give -- 10^'^ = r>-09 plu.s — -iop-’ -- 2-01 pint 
*1(11)" '> if ''ogen nitrified. 


'File sum of these is 2fi-10 representing the maximum 
nitrillahility of 100 jiarts of nitrogen in (he plant as a wlmle if all tin- 
parts are added to the soil separately. As already stated, a diien’ 
determination shows that 3(i per cent, of the nitrogen in tlie wlicf 
plant is nitrifiable in 8 weeks. 

Fhis shows that there is no deei'ea.se in the maximum percentiiiit- 
(d nitrogen nitrified in a sample of (! weeks old sann-liemp wliei. 11 
is added as a mixture of leaves and stems to the soil, eompared unli 
the results obtained when the individual portions are adilef 
sejiarately. 

I n the case of I 2 \\ eeks old saniuhemp t he ma.ximutu perceulngt 
III nitrogen nitriiied after a period of lo weeks is l(i-J, aiij if 
I alculated on the liasis id nitrifieatiou of the individual parts - 
leaves and st em.s as in fhe previous ease, it .sliould be as follows : - 


Jj-aves 


iStems 


semyicii 

lou 

4 7 9X 11 1 
lUO 


14-20 

5-32 


Total 


19-62 per cent, 
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within the limits of experimental error this exiterimont also 
iiul!; ates that the stems of sann-hemp do not to anv a]>precialile 
inhibit the nitrification of the leaves as. if tliis n-ei p the case, 
flic niaximum nitrification of leaves and stems separate^' would be 
;H)pn=ciably higher than when the whole plant is added to the .soil. 
I’m vher evidence on this point was obtained by reducim; the natural 
])ro])ortion of leaves to stems (viz., 73-8 to ifvS ]ier cent.) to oO per 
rent' of each. Ihis vas done by adding leaves and stems in ei^ual 
quantities to the soil, the quantities taken being o(i 
leaves and stems, to 400 grin, of soil. At the .same I mie ‘20 gnu. of 
leiU'OS and 20 grm. of steims were added separately each to 400 gnu. 
of soil. 

1 he actual amount of nitrogen in 5 grin, of leaves and stems 
separately is 3o'3o and 11 '55 mg. making a total of 4t5-9. 'I’hi.s 
qiiHutity is that added to 100 grm. ol soil. The ma.xiinu)ii 
percentage of nitrogen nitriiied was 27‘2 in the case of loaves and 
IM in the case of stems. Therefore the total ma.xiintim 
nitriiiable nitrogen added to Kin gnn. of soil, when hotli were 

added together, is ‘ - lO'l) mg. 4(i‘!) mg. 

of nitrogen in the mi.xtiire has. therefore. mcr. (,f 

iiitriiible nitrogen or or 23‘24 per cent. 'I'his is the calculated 

tigure. The actual e.xperimental figure as in Table V is 24'0. 
.showing that within the limits of e.xperimental error the effect of the 
stem on the nitridcatioii of nitrogen in the leaves i.s unappreciable. 
The nitrogen in the leaves or the stems appears to nitrifv to the 
same extent in black cotton soil when the stems and leaves are 
mixed as when they are kept separate. 

Iliese results do not support the statement made by 
Joshi' in his paper that *• it is the leaves that are nitriiied in 
the soil, the stems and roots, if anything, inhibiting the nitrate 
lorniation or destroying tlie nitrates formed from leaves." If the 
pre.sence of stems resulted in deiiitriiicatiori of the nitrate.s formed 
bom leaves, then nitrites would at some stage ^ivobalily be found 


> Loe, ciU 
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to accumulate. It may, however, be mentioned liere that no 
extraordinary accumulation of nitrites was observed in any of 
the, sc experiments in spite of the increasing amounts of stems in 
some of the .samples. 

The diminution of nitrifiable nitrogen in sann-hemp of advanced 
age does not therefore appear to be due to any deleterious influence 
of the stems upon the nitrification of leaf nitrogen. Any of the 
following causes may be responsible wholly or in part for rcduccfi 
nitrification in the matured plant : — 

(1 ) It is known that the fibre is more resistant to the action of 
micro-organisms than the other constituents of the plant, and ani 
nitrogen contained in it would therefore be in a comparativelv 
non-available form. Chemical determinations made in connection 
with this point sliowed that in the green sann-hemp of 12 weeks 
growtli and in the case of stems alone from the same sample, out 
of tlic total nitrogen present about 11 and 18 per cent., respectively, 
was containeil in the fibre. Increasing amounts of fibre in tlio 
sanu-heiu]) as it advances in age would therefore indicate increasing 
amounts of nitrogen becoming more and more resistant to 
decomposition, thus accounting, partly at any rate, for the reduction 
in nitrification in the case of green manures of advanced age. 

(2) ft is po.ssible that the increasing amounts of carboliyclrat»s 
(Table II) in the green sann-hemp, as it advances in age, exert soin^' 
deleterious influence on the nitriflabiiity of the nitrogeno n 
constituents or the. carbohydrates may stimulate nitrate reductiuii. 
Though it is ti’ue that this is possible in the case of solutions, it u 
doubtful if the same holds good in the case of soil, particularly when 
we consider the relalively small amount of green stuff that is aildeil 
in the usual practice of green-manuring. Xo definite opinion on this 
point can howeyer he formed at present in the case of black cotton 
soil blit, as far as nitrate reduction is concerned, no extraordiuan 
aconmiilation of nitrites was observed in am' of tliese experiment- 
in spite of the large amounts of carbohydrates present in soine 
of the material under experiment. 

(3) A regular deeiease in the moisture content of the gicet 
manure (Table 11) as it advances in age may be partly respomible 



DECOMPOSITION OP GREEN-MANURING PLANTS 


145 


fnr tJie decrease in nitrification in the case of 6 and 12 weeks old 
sanii hemp. It has already lieen pointed out that aitificial drying 
retards the nitrification process as seen from e.\;])erimpnts of 
[[iiU liinson and Milligan^ and those of A. L. Whiting and W. R. 
ScliNoiiover.^ Tlie e.xplanatory hypothesis given by Whiting and 
Schoonover in their paper is reproduced below as it seems 1o throw 
some light on this question 

■■ The' change which dehydration (curing) brought about in 
the rate of the initial decomposition (of clover) appears to be 
of physical nature only. An e.xplanatory hypothesis is that 
delivdratiou resulted in a hardening and shrivelling of tissue.s wliich 
interferes with the re-entrance of water and consequently delays 
the decomposition because the bacteria must await tlie softening 
i,f the tissues befor e they are able to start their work, while with 
the green no such delay occurs as the cells are already hydrated.” 

In the case of completely dr ied plants there is a maximum 
amount of dehydration which would c.xert a maximum detenent 
effect, while in the case of green sann-hemp advanced in age this 
effect may be only partial, [''rom the figures given in Table VII 
it will be seen that, in spite of the increasing jrcrccntage of 
cailrohydrate,s with the advance in age of the green sanii-hemp. 
there is a gradual reduction in the percentage of carlronaceous 
material decomposed, and this supports the view tlrat. because 
<if the altered physical condition of the various plant eonstituents 
ill mature sann-hemp, decomposition by micro-organisms is not 
easily carried out. 

In the absence of any other direct evidenc“ it is not possible to 
say wlricli of the two factors mentioned above, the formation of 
resistant nitrogenous substance.s or the hardening of the plant 
■issues by partial drying, is more responsible for the reduction iii 
nitrification of mature sann-hemp. 

I'h'omthe results given in Tables \I and Vll, it is seen that the 
nioie succulent the sann-hem}) plants are, as determined from the 


I tjoc. cit. 
- L.(. cit. 
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fiigh ])<‘rcentiii^ss of jiioisturp. low percentages of fibie and. slioitnoss 
of period of growbli. tire more easily are their imrious constituciin 
decomposed. 

lu lire case of dliuiiiclnt there is practically no decrease in tin- 
rat(' of nitriikation as the plants advance in growth. This car 1 ,, 
e.xplained if we observe the I’clative growth and height of the siuin. 
hemp au(l dlKf f md/o ]>lant-s given in Table I and their compositions h.v 
gi vmi in Talde II. It is seen that there was not any marked growtli 
of the ilhfiiiichii jilants and at the same time the range of variation 
in tlie jierceiitages ol libre and moisture in the various stage.s nf 
growth was not \ ei'v great when compared with similar figures fni 
sann-heinp. The ojiinion was given previoush' that a gradual 
decrease in the moisture content and an increasing proportion of 
non-available nitrogen due to the rise in fibre content are largely 
responsible for the decrease in nitrification of sann-hemp plants as 
tlie\' advance in gi'owth. This is further supported by the result.s 
obtained from tlie experiments with dlmincha. The fact that 
diKiiiicItti is a slow grower in early stages as compared with sann- 
liemp umler conditions picvailing with black cotton soil is- 
well known and is also mentioned liy Allan^ in his paper on " Giteu- 
manm ing in ( eiitiiil .l.’rovinces. D/tOiiicha h&s. however, certain 
advantages in resisting excessive moisture, and hence it is used as a 
groeii-niauunug croj) in some paddy-growing tracts and in the ca.c,' 
of otlici' crops where a siillicicnt time can be allowed for its full 
growth before it is turned into the soil as a green manure. 

Having dealt with the decomposition of the nitrogeiiout 
constituents of plants used as green manure, we shall now coiDidej 
the decomposition of the carbon constituents. 

Detei'minatiuiis of < 'Oj were made daily until the amount c! 
COj jiioduced decreased considerably below that given off on tlii 
first day. The results of decomposition of sann-hemp as measiiifii 
by the late of CO2 production per day are given in Table VII. 

'i'liese results show a regular fall in the percentage of cailicu 
oxidized as the age of the sann-hemp advances and are thenhin 


Loc, citj 



DECOMPOSITION- OP GREEN'-MANURIN-G I'LANTS 


147 


pa llel to those (^f nitrification but the dumtiouof these experimeuts 

a-;..s from 1 5 to 20 days only. Experiments with .1 weeks old sann - 
hemp could not Ire completed but the results are given so far as 
available. 

Potter and Snydei’i, in their experiments on the decomposition 
„1 carbon in green and dried plants, carried on their determinations 
[or from off to 216 dars, and found there was not anv \'ei‘v cj'^at 
ililfercnce in the total percentage of carbon oxidized whether the 
cioen manure was added green or dry. Ifeccnt work by White- 
.ilso .shows only 3'.3 per cent, more total organic matter oxidized 
uhen green -"'uiure is added fresh than when added dix-. the 
determinations being continued for 1» mouths. The decrease in the 
rate of ixidation of carbon witli the increase of inatui iti' ol the 
sanii-hemp, as found by the author, may therefore be in the earlier 
stages of decomposition only. 

From the exiierimonts under cousideration it. is seen that 
dm iug a period of nearly .S weeks the decoin|)osition of the leaves of 
mature sann-hemp produces twice as imich carbon dioxide as that 
iiftiie stems, calculated on equal weights of ciirbon in the leaves 
and .stems separately. 'L'his indicate.s that when the plant is 
12 weeks old tlie leaf carlmn is more readily oxidized than that in 
the stems. 

The presence of stems does not appear to affect rlie oxidation 
ul leaf carbon as the following iigure.s show 
j grin, leaves alone per 100 grm. soil gave off 183-1 mg. CasCOj 
figrin. stems 128-2 mg. C as CO, 

Total 31 T3 

A mixed samph- of .i grm. leave.-^ plus o gnu. .stems per 100 grm. 

iinvc off 208-1 mg. 0 as CO., or 20- 1 (> per cent, f’alculations 
'latiic from the individual results of leaves and stems given above 
iliuw that 21-06 per cent, of the carbon should have been oxidized, 


‘ Jovi . Agri. Besearchf XT, pp. 677—698 
- Jovr, Agri, Research, XIII, pp- 171—197, 



I48 A0RICUI>TUR.4T. JOURNAL OF INDIA [XVIT, n, 

a difference which within the limits of experimental error cannot lie 
saifl to ind icate anv effect of stems on the oxidation of leaf carbon. 

Similar rcsulte were obtained in the case of a normal sample ot 
rrreeu manure 12 weeks old containing 20'2 per cent, leaves and 7,1-S 
pei cent, stems. The maximum percentage of carbon that should 
be (i.xidizeil in a normal sample of 12 weeks old sanu-hemp. if 
calcula,ted from the individual fignre,s for leaves and stems, come? 
to 18 per cent, whereas the jiercentage actually found is 21-2 
per cent. .As in the i-ase of nitrogen oxidation, also the carbon in 
the leaves or the stems appears to oxidize to the same extent 
when the stems aivl leaves are mixed as when they are kept 
sojiarate, 

'I'he rate of oxidation of carbon in dhaincJia is given in Table 
Vin. These results show that there is a similar decrease in the 
oxidation of carbon iu dhaindn as in the case of sann-hemp. The 
results hit the 0 weeks old jilant cannot be taken as entirelv 
com])arable as the experiments could not be carried through 
comidotely. 

While these results tlirow some light on the quantitative rate 
of (lecompo.sition of the nitrogcnoius and carbonaceous constituents 
of tli(' gieen-mauui'ing plants, they also .support the field 
experiments carried out in these provinces and summarized bv 
Allan^. showing that sanndiempof about i) weeks growth is in 
condilion to undergo ra.pid decomposition and so become of value 
to the succeeding nihi crop. The moisture factor must, however, 
not be overlooked. 

Til coni’lusion, I wish to express my best thanks to Air. A.T!.I'. 
Aiyer, flffg. Agricultural Chemist, for providing some ol tlic 
chemical analyses quoted in this paper. 


Summary. 

1. Observations on the rate of growth of sanii-heinp 
(C rotaifina jimeea) 3,m\ dliamcha {SesbaRui aculeata) in black cotton 
soil .show that the latter i.s a comparatively slow grower in it- 
initial stages. 

* Loc. cit. 
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2. It IS seen that as the green plants advance in age the 
pr, .portion of leaf to stem decreases and the percentages of dry 
nTitter and fibre increase. 

3. It is seen that the earlier sann-hemp Ls u.^ed as green 
niariure the more rapid i.s the decomposition of its I'arbonaceoua 
and nitrogenous constituents. With dhaincha. houever. there was 
no marked decrease in tJie rate of nitriilcation of the coniparati velv 
older plants, though there was a certain .amount of decrease in the 
uocompositiori of carbonaceous constituents. 

4. Nitrogen in the leave.s of sann-herap is more easily nitrified 
than that in stems. 

5. Stems of sann-hemp do not appear to have anv retarding 
effect on the decompo.^ition of sfoin leaves in black cotton soil. 

6. The slowne.ss of decomposition in full-grown green sann 
plants is not duo to any effect of the inerea.sing proportion of 
stems on leaves. It may he due to the change in composition of 
the jdants and such alterations which take place in the phvsical 
condition of the plant ti.ssuos owing to a large reduction in the water 
routent. riant tissues p.-irtially diiod owing to advance in age 
require, time to absorb water from tlie soil and thus become, .suscept- 
ible to attack by soil micro-organisms. 
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A DISEASED CONDITION OF RICE. 


F. J. F. SHAW, D.Sc., A.R.C.S., F.L,8., 

S'cond Imperial Myeologtst. 

A RECENT publication^ from the United States describes a 
fli.seftscd condition of irrigated rice udiicli resembles thirt which lias 
sometimes been obsin-ved in Tiulia in specimens suhniitted for 
mycologicid cxaminalion. The disease is named “ straighthead ” of 
rice and is stated to l)e one of tlio most dostnictivc di.seaseiS of 
irrigated lici' in tlie .southern part of the United State.s. The chief 
.svmjitom. from which the name is derived, is that the riceheads, or 
panicles, ar’o nearly sterile and remain erect when mature. In seven- 
cases plant.s even fail to head. .YU part.s of the plants, however, mav 
be affected. The leaves are said to be greener and somewhat stifier 
than normal, and diseased plants remain green long after norinid 
plants are mature aiul dead. There is an abundance of large roots, 
but few .small root.s and root hail’s are developed. 

The ilisease is .said to be (-aiised bv certain unfavourable mil 
conditions, all attempts to find a para.sitic organism having hiilnd. 
The unfavourable condition of the soil is attributed to decaying 
organic matter, which produce.s a condition that allows an e.vccss 
of water to be taken into the soil. T'he air is thus pressed out of the 
soil and. in the resulting laclc of aeration, the root ,sy.stem fails to 
devcloj) normally, disturbing the nutrition of the plant and causing 
the formation of empty graims. Hence the plants remain sterile 
and straighthead is the re.3ult. Straighthead is therefore attributeii 


Str&ighthead of Rice and its Control. V. S. .1. Depi. Agri. Fariner.^' Bull. 1212. 
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Vick of aeration in tlie soil and is said to be prevented by a proper 
^v^vin of irrigation and drainage, recommendations which have 
[.p, f iitly been advanced as a cure for “ wilt ” of indigo in Bihar. 

The explanation of straighthead which i.s advanced in the paper 
miller review is a purely phy.sical one. If we admit that lack of soil 
leiation is the cause of straighthead, it is by no means improbable 
tliat the deficit of oxygen i.s due to more complex causes than are 
suggested. The pre.sence of decaying organic matter ivould at lea.st 
•uggsst that bacterial activity may ro.sult in tlic prodiudion of toxins, 
luui that the benefits of aeration are due rather to the oxidiitioii 
of rtiese toxins tlmn to the direct supply of oxygeji to the plant. 

Ill paddy growing in .swamp .soils it has been sliown that the 
action of an algal grow'th. on the surface, combined witli a slow 
downward percolation of water, re.sults ultimately in an increase of 
root aeration. The downward percolation of water i.s a necessary 
condition for the health of the crop. The fact that in some 
parts of India large quantitic.s of green leaf are puddled into 
tlie soil is in contradiction to the view that decaying organic matter 
produces a .soil cendition injurious to paddy. IIoweve.r, it cannot 
be denied that a condition of paddy similar to that described as 
■itraighthead i.s by no means scarce in India. 

In India a considerable proportion of the specimens showing 
this condition come from the districts of Raipur and Bilaspur in the 
Central Provinces. A small percentage of these specimens are 
parasitized by Sclerotium Ortjzw Catt. but in the remainder no 
causal organism has been found. In other cases, from the Punjab, 
Burma and Assam, paddy .showing these .symptoms has been found 
infected with .a fungal parasite, probably a species cf Ceplialosporkan. 
Tlie part which this fungus may play in causing paddy di.seaso is at 
present obscure but, allowing for a projiortion of damage due to 
these parasites, tliere remains in specimens from the above areas and 
from Biliar and Oriss,a and Kashmir a considerable amount of disease 
for which at present a satisfactory expilanatioii, on a parasitic basis, 

is lacking. 

In Italy the disease knoivn as ‘‘ brusonc has been attributed 
to tlie attack of Piricularia Onjzce. This fungus is occasionally the 
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cause of serious damage to paddy in certain areas in Madras, 

■iko known in ■hpnii fUid is doubtless responsible for a pwporigjj 
of\hc dme kno^vn as " innsrme. " The symptoms of “ bmson. 
a,e a reddening ot riie plant, feeble development of tlie fine n n 
system and lack of grain, the last two characters agreeing wiclj 
1 he chief symptoms of sti'aiglithead. l^rizi in a senes of watei 
cultures sli()\v(;d that a diseased condition ofpaddy could be produced 
Uv want of aeiation. the coudithm of the roots in the non-aerated 
eultuies roseinbhng tliat of the tools of plants sufEering from 
brusoue." I'urlher e.xperiluents showed that the addition of an 
alga to non-aerated water cidtnres. in which the liquid contained r 
little t'O. in solution, enaliled tlie plants to produce a healtJiv 
growth, Urizi eoiielnileil that the algiil film present on the surface 
of piuhly fiehls musi eoiistutie nuteli (»f the OO2 given oil by the 
roots and largelv inermise the quantity of dissolved oxygen in the 
water, lie stilt es ih;it " brti.sone '' is generally worse in compact 
iiiipt'i’ineiible soils and esjieeiiilly in the jirosence of excess of organir 
niiuiures wliieli in their ptttrefiietion Imid to intense reduction. 

The im]iori:int faei wliieli mtiorges from these experiments bv 
Brizi is that it, diseast'd conditioti of paddy has been shown 
to be depeiideiil ti|)on a detieieney in tlie supply of o-xygen to tie 
roots. This liowever mui scarcely be accepted as an explanation of 
■■ briisone”, as tiol- idl itiipernieable soils produce this condition and 
the disciise is idso known to occitr on percolating soils. Mon 
extensive knowledge of the biocliemiciil processes involved in the 
iictivity of the micro- orgatiisms of soils is required before wc cnn 
|)i)stulate any general cause for this group of diseases. 



IMPRESSIONS OF THE INTEKXATION AL 
POTATO CONFERENCE, LONDON. 
NOVEMBER 1T2!. 


RV 


W. I'.URXs, D..';c.. 

Economic BoUmist l<j ihc ^ioi crmnenl of Bomhvf. 


The Eirst International Conlereiu-e dealing witli the potato, 
it.s (■ulture, lirecdiiig. eotninerce an<l dis(‘a«es was held itt London on 
Xiivotuhei' 10, 17 and 18. 1021. This eonl'erence mved its being to 
the- Iloyal Horticultural S<.)cii'ty. .acting in (■cinjuiiction with tlie 
iliuisti’v of .Vgricidture. The meetings proper of ihi.' ccmference 
were hedd in the lecture room of the Royal Horticultural Suciett^'s 
building in \’incent Hquarc, that .llecca of liritish horticull urists. 
.1 full account of the conference will appear in the publications of 
the Society shortly, and it L niulerstood that the pajtcrs read will 
alsi.i lie printed in fnll. It is not the purpose of the writer to go 
into ex'haustive detail regarding either paper.s or discussions, but 
merely to mention various points which struck him pev.soually. 

.\ limited uunilicr of galley proofs of papers were available at 
'be lieginning of each meeting. The readers of papers did their 
best to be brief, often oniittiiig considerable passage.s (which wore 
"I (’ourse in type), but even with tliis abbreviation one felt that one 
winild have liked more time for di.scussion. Such opportunities 
!oi the exchange of view.s lie! ween workers in different countrie.s 
"0 so rare. One would htive liked, too, some additional time for 
' bo informal exekange of views. 

Experience of tliis and other conferences lorces one. to the 
' "uclusion that all paper.s should be circulated to members at. least a 

( 13y 1 
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week before the meetings and that the whole time of meetings should 
be devoted to discussion led off by some chosen speakers. 

In the difcussions there revealed itself the old antagonism 
between the practical man and the scientist. This was good natured 
certainly, but unmistakable. 

The farmer who grows potatoes for profit and the firms or 
individuals who produce new strains for commercial purposes are 
fairly well satisfied with themselves and not fully convinced of the 
necessity of more science. The attitude is perfectly just, since if 
the scientific man is not indispensable he is not wanted at all. In 
the combating of diseases the help of the scientist is, one thinks, 
always welcome, if he can give some real remedy or show that he is 
on the \vay to a remedy. In the realm of breeding, so far as the 
potato is concerned, the commercial grower has certainly done 
wonders, and the scientific student of the genetics of potatoes is 
only a little way on the road yet. In this matter as in others, and 
in all countries, it seems to the writer that the scientific man has to 
make known even yet what the method of science is in order that he 
may convince the public who pay him that with this method 
results are certain and that when the results are obtained progress 
even iu the directions in which practical men have done most is 
bound to be both more rapid and more secure. 

The help which the scientific man can give was well illustrated 
in the discussion on bud variation of potatoes. There has been 
considerable discussion of this point in gardening papers recently 
with a good deal of argument both for and against. This discussion 
was renewed at the raeeting.s of the conference. By bud variation 
in the potato has been so far meant bud variation in tubers, i.e., 
the production of aberrant tubers. Now there is no a ‘priori reason 
why this should not occur but satisfactory. 

There is no reason why the practic.al man should not use the 
scientific method. His results would be no less good and his explana- 
tions of them would be not only sounder but such as would lead 
himself and others further along the line of powers over nature. 

Much of the interest ot the meeting was centred on wart disease. 
This has not yet been found in India, and the statement of the 
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Indian delegation to this effect elicited the fact that wart disease is 
also unknown in France although it has been open to infection from 
potatoes imported from Britain and from the crops grown by the 
Germans during their occupation. No Italian delegate being 
present, it was impossible to learn directly whether Italy, the source 
of most of the Indian seed potatoes, was, like France, also free from 
wart. There is something here rather mysterious. 

The discussion brought out clearly the fact that the causes of 
immunity to wart are not known. One pathologist put forward 
the theory that immunity might not be permanent and might break' 
do^^■n. In this direction there is certainly room for much funda- 
mental research. The potato blight due to Pliyloplilhora infestans 
(which does not trouble the potato crop in the plaims of India) was 
the subject of some discussion. The oospores of this fungus have 
now been found and they or the perennating mycelium or both 
may be responsible for the passing on of the disease from one season 
to another. 

The experiments on the inheritance of wart disease described 
are too immature yet to permit of any definite opinion, but the 
extraordinary fact was put before the meeting that both immune 
and susceptible varieties produce a progeny in which some seedlings 
are susceptible and some immune. 

Until a true breeding immune or susceptible race is discovered, 
therefore, it is impossible to anah'se satisfactorily the genetic 
constitution of the commercial varieties, many if not most of them 
being of very mixed descent. 

Of the other diseases dealt ndth, the obscure group including 
mosaic and leaf curl attracted a good deal of attention, the more 
because the well-known Dutch scientist, Dr. Quanjer, whose work on 
these diseases is well known, was there in person to deal with the 
subject. These diseases have not been noticed by workers in India 
as far as the writer is aware. 

The Indian delegation put before the conference their difficulties 
regarding soil fungi and storage rots but there was very little discus- 
sion on these matters. It is worth noting that India was the only 
tropical country represented, and as the problems of potato growing 
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in the tropics are undoubtedly special there was not so much distus- 
sion on the tropical aspects of the •various questions. 

This is not to be taken as meaning that the Indian point of view 
did not receive attention. Throughout the conference the Indiaii 
delegation were heard with interest, and in the first meeting tiip 
writer was specially called on to explain the Indian situation. 

The commercial uses of the potato were dealt within a com- 
prehensive paper. Out of this paper and the discu,s.sion following it 
appeared that in Britain the puKluetion of potato farina has been a 
failure, while on the Continenf. and particularly in Holland, it has 
been .successful. .Japanese competition, however, was now tending 
to interfere with the Dutcli industry. One wishes that one couli! 
have heaixl someone who had actually been in the business. 

The question of degeneration of varieties received considerable 
attention. The opinion was e.vpressed by a representative of the 
breeding industry that it did not matter if a variety lasted only 2(i 
years or so. as there would l>e many new varieties in the market b)' 
that time to take its place. Several scientists gave evidence that 
degeneration is a result of disease iiifectiom The matter is another 
of the questions on which we cannot be said to have reached finalitv. 

In conclusion, one may hope that this will not be the last ol 
these conferences. The meeting of scienth ts and practical men ol 
varioms countries i.s most valuable. The only thing necessary 
that they should meet as much as possible during the time of ttie 
conference. 



CONDITIONS INFLUENCING THE DISTIHIUJTION 
OF GRAIN SMUT [SP HAVE LOTH EC A SORGHD 
OF JOWAR {SORGHUM) IN INDIA.* 


BY 

G. S. KULKARNL M.A«.. 

Assistant Professor o/j Mycology, Agricultural College. Poona. 

This is the coitimoue.st .smut of joimr in Indiu. us in most 
countries where the crop is cultivated. It is also the most desi nictive 
disease in this country causing enormous los.se.s. esjiecially in 
Bombay, iladras, Central Provinces and Purina. It is, Imwever, very 
scarce, at any rate not so abundant, in the Indo-Oangetie plains 
comprising the proHnces of Sind, the Punjab, the United Provinces 
and Bihar, though it is met witli in the .submontane jians of the 
United Provinces and the Punjab. In a previou.s publication, ^ on 
the evidence obtained from the germination study of the .spores 
of this fungus, it was suggested that temperature had an important 
bearing on the occurrence of the disease. The, results of the 
potculture experiments carried out since then have given ample 
proofs of this fact and they have been confirmed by field trials. 
The account given below contains the details. 

In order to follow these expieiiments a short account of the 
results of the previous work^ will be necessary and therefore has 
been quoted. 


* Paper read at the Eighth Indian Science Congress, Calcutta, 1921. 

' Kulkarni, Q. S. Smuts of Jowar {Sorghum) in the Bombay Presidency. Pusa Rea. 
BuU. 78, p. 13. 

" liii, pp, 12 and 13. 
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“ In the ease of grain smut infection occurs with aeed-bouie 
spores. The germ-tube of the .spore or of the sporidium cnnios 
in contact inth the young cells of the seedling. Entry is 
effected by the hvpliai growing through the epidermal cells of flip 
primary shoot below the soil level, and the susceptibility is limiter] 
to the period of about 2 to 0 days between the moment of 
germination and the emergence of the first green leaf from its 
colourless sheath. This peiiod varies somewhat according to 
temperature." 

“ At low temperatures jouw will germinate very slowly. Its 
rate of germination increases as the temperature rises and is at its 
optimum at to 4()°C. Thus at 16°C. it takes from 4 to 6 tlay.s 
for the first leaf to appear. At 20° to 23°C. it requires 3 to 4 days, at 
30°C'. 2 to 3 clays, and at 37°C. to 2 days. The spores of tlip 
grain-smut germinate quite earsily at moderate temperatures. 
The optimum temperature i.s 20° to 23°C., below or above whicli 
the rate of germinatijn falls. At 1C°C. about 70 per cent, of 
the spores germinate, at 20° to 23°C. about 90 per cent., at 
30°C. about 60 per cent, aul at 37°C. only 1 to 2 per cent., wLile 
at 40°C. nil. If the temperature of germination be compaiPcI 
for the spores and the jowar seeds, it is found that infection i.s 
most likely to succeed at moderate temperatures, say, between 
16°C. and 30°C., at which the spores germinate very freely, while 
the growth of the joiwr secdUiig is retarded so that the susceptible 
stage i.s prolonged.” 

Usually jo7var is sown in India in June-July, when the average 
temperature of the places wheie jowar is cultivated, viz., in Bombay. 
Madras, Central Provinces and Burma, is between 21° and 30d.'. 
This temperature being most favourable for the spores to germinate, 
jowar grows up rather slowly and consequently the susceptible 
stage is prolonged and infection is more, certain. In the Indo- 
Gangetifi plain, however, where the average temperature for these 
months is between 30° and 40°C., which is too high for the spore.s to 
germinate but more favourable for the rapid growth of jotmi' 
seedlings, the susceptible stage is passed over soon, and therefore 
infection is very little. 
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In order to test this assunrptiou, pot experiments were done 
in file Mycological Lalroratory of the Agricultural College. Poona. 
A small quantity of jowar seed was taken and was infected with 
the fresh spores of the grain smut. 

Infection was done by sprinkling the spores on the grain. 
Tlip seed was then sown into two pot.s. One ])ot was incubated 
at 40 C. for three days, and the other at 25*^0. which was the room 
temperature of the laboratory. On the fourth dav tlie pot.s were 
taken out anrl the seedlings were ti-ansplanted in big pots, and were 
kept under observation till the plants flowered. The results were 
as under : — 


Serial No. 

No. of plauts 
iu each pot 

No. of smutted | 
plants 1 

Remarks 

Pot No. 1 . . 

201 


! 


2 

13 



At the time oJ gemiinaliuii iiicubatcd 




Dll I 

at 40X’. for tliree duvs, afterwards^ 

.. :i .. 

14 


i 

transplanted into four pots 

.... 4 .. 

22 



J 


„ 1 .. 

17 




.... 2 

12 

6 


At tne tiuH* of germination incu Dated at 





the room temperature of the laboratory. 





and then transplanted into 

„ .. ,i .. 

21 

12 


four pots on the fourth day. 

.... 4 .. 

14 

8 




In the first series of pot experiments there was no smut attack, 
since no infection took place as the spores do not germinate at 40°r. 
temperature, while in the second series the attack was due to the 
free germination of sporo.s at the low temperature of 25°C. It thus 
clearly shows that temperature is a limiting factor to the smut 
attack of jowar crop. 
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Field experiments. 


These experiments were carried out at Pusa* in Bihar, auu a- 
the (joveinmeut farms at Larkliana and Jacobabad in Sind, uitl, 
the, Fc)ll(f\viug results. 




Treatment of 
fleed 

Average temperature 
at the sowing time 

Percentau' 

attack 



Experiments 

in 1918. 


l-*uda 


Seed was mixed 
with spores 
before sowing 

27® to 32®C. from 26th , 
to 30th June, 1918. ; 

12 

Larkliitiui ]’lot 


Do. 

i 26® to 34 ®C. from 22ii(l 
to 26th July, 3918. 

! • 1(1 

Poona Farm 

((Control). 

plot 

Do. 

27®C. from 26tU to 29th 
June, 1918. 

i 32 


Experiments in 1920. 


Jivcobab-vl plot 


Seed was mixed 
with spores 
before sowing 

3C®to 40®C. from Uth 
to 14th July, 1920. 

nil 

Poona CiiUege Farm plot (Control) 

Do. 

2o®C. from 19th to 21st 
June, 1020. 

Go 


Smut appearerl on the Pusa and Larkliana plots in 1918 owi;;, 
to the cxceptionallv low temperatures that prevailed at sowing 
time. 'Pile degree, of attack was, however, much less as compii ei; 
with that of the control plot where, it was 32 per cent. Idie result.' 
of 1920 at Jacobabad are. however, quite definite. .Smut attack 
was nil owing to the high temperature at sowing time, while it wa.' 
considerable in tlie control plot (65 per cent.) 

These experiments, therefore, both in pot and field, gn tc 
show that temperature is the controlling factor in the distribution n! 
the grain smut in India. 


* Writer' .s thanks arn due to Dr. Butler, Imperial Mycologist, Pusa, and to the Luk 
S uperiiiteudcnts of I.,ai'khsna and Jacobabad for haring carried out the field experiments. 


elected Article 


THE PROBLEll OF THE WTTCHWEED.* 


BY 

H. H. W. PEARSOX, Sc.D., E.L.S. 

General. 

Thk witchweed (Striqa hitea. Lour. ). also known in various 
ilistriots !is tlic red weed, rooililoein. rooihnsclije. mealie-nifi . isoiui, 
molvaiie, etc., is a root parasite lieloiigiiig to tlio, family Scropliula- 
I'iii.reas, which includes many other species living in tlie. same manirer, 
These are all flo\veringplants whose roots liecoineintiniatelvattached 
til those of other plants, from which thev derive some or all of the 
food material which they require. 'The loss of material which is 
rims suffered by the plant attacked (the “ host ” plant) can.see it 
ponnanent injury; its growth aufi development are impeded, and 
frequently it dies before reaidiiug the seed-bearing stage. 

These root parasites are very numerous and are found in all 
the habitable part.s of the world. In a state of nature, growing 
upon wild plants native in the .same locality, they are not as a 
rule productive of great harm . A condition of equilibrium, re.sulting 
from a long-continued struggle for e.xi.steiice between contending 
species, has been established. 'The host plants a.re able to liold 
their own against the parasite ; on the other hand, the parasite. 
iiK'ieasing perhaps at one period and waning at another, continue.s 
to e.xist and set seed, Eut when new land is cultivated lhe.se condi- 
tiniis of equililiriura are destroyed . If the crop grown on ncwly 
htokeii soil should be a suitable host, the parasite, once established 
"It it. is likely to increase and multiply very much more rapidly than 

* Dept. Aijri. Union of Su»ih Africa Bull. -10. 

( I® ) 
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ever liefnre ; and if tie crop is cultivated over a wide area it mat 
(Quickly spread over a whole country. Gonsetiiiently it is not sm. 
prising that, with the rapid extension of agriculture during rerein 
years, parasites of various kinds and root parasites in particular^ 
formerly unknown, have many of them become of great econi iinii 
importance. In South Africa there are perhaps 150 species of mot 
para.sites groiving wild upon the native vegetation in various part- 
of the country. So far only one of them, the witchweed, has become 
well known as a parasite upon cultivated field crops. At least m-y 
otlier.s, however, occur occasionally, and there are others which iriav 
at any time force themselve.s upon the attention of the farmers of 
the country. 

The witchweed is probably a true native of South Africa, 
It occrirs quite commonly in uncultivated land as a parasite upon 
various native grasses in Zululand and Natal and, occasionally, i]i 
the I’rausvaal. It is, however, probable that originally it was 
confined to the south-eastern coast belt and has spread inland \ritli 
the extension of maize cultivation. It occurs also abiindantlv in 
Tropical Africa, Egypt, Madagascar, Arabia, Ceylon, Bengal 
Punjab, Sind, Deccan, Siam, Java, and China. Outside Africa r, 
apparently doe.s not inflict serious injury upon any field crop, though 
in India it is said to he of common occurrence in the rice-fields. 

Tlie root parasites may be divided into three classes, according 
10 The extent of their parasitism and of the injury which they uiilic! 
upon tJieir liosts. Very many of them — the least harmful — •ari- green 
plants, with small but green leaves which take little more than '.vater 
from their liosf s ; such, for example, is the common English wayside 
weed popularly lenown as the “ eyebright.” Others are at first 
subterranean, subsisting entirely at the expense of the host plnni 
for a few week.s, months, or years ; at length the stem appears above 
the ground, develops green leaves, produces flowers and seed, ain; 
then dies. To this class the witchweed belongs ; for a period varvdng 
from six weeks to three months its sickly white stems are not 
above the ground ; llieir growth is supported entirely by the liost 
plant. It is during this finst part of its life that the greatest harm 
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hecitirie green at all ; these are fed entirely hy tlie host plaids, and 
tl)OV are therefore more iujurioiis than either of the two ])receding 
dasses. An example of these is the broomrape iOrohanchc). which 
ffitliin recent years has done great damage to hemp, tobacco, and 
other crops in the southern United States and elsewhere. 

The witohweed is now very lehlely ilistributed throughout 
the inaifte-growiiig districts in South .Africa, As a parasite on llm 
maize it is reported to occur in the following localities 


Alfxaiidra. 

Alfred. 

B-ngville. 

Gunperdown 

Diindoft. 

Butonjancai. 

Bshowe. 

Kstconrt. 

Hclpioakaar. 

Illabisa. 

luanda. 


Aapie? Rirer. 

Amsterdam, 

Barberton. 

Beihal. 

Broiikhorstspruir,. 
Carolina. , 

Eiarsd-f River. 
Ciat«iuiid. 

Groot >Larico. 

Hex Pviver. 
Highveld (2). 
Klein SpelocUcn.' 


Natal. 

Jpolela 

txopi). 

Klip Kiver. 

Lions Iviver. 

Lower Tngela. 
Lower Umzimkulii. 

Mfcmizini. 

Ndwandwe. 

Newcastle. 


Transvaal. 

Klip River (2). 
Krngersdorp. 

I^kr Chri.ssie. 
Mapocb, 

Nylstroom. 

Ohrigelad. 

Olifaiit.s River. 
Palala. 

Piet Relief. 
Potgieter. 
Roodekoppen. 
Saltpan. 


New liauovf't. 

Nkandhla. 

L’aulpjctersberg. 

Hicliiuoud. 

Umgeni. 

Uiiilszi. 

Uravoti. 

Utreclit. 

Vrybeid 

Weenen. 


Sccococni. 

Selous Rjvcr. 
Springbok Ilat.< 
Steel poort. 

Steeukoolspriiit. 

Svvartruggciis. 

Upper Schoouspniit, 
Waterval. 

White River. 
Witwatersberg. 
Witwatersrand. 
Woodbiisb, 


luoonstad 


Orange Free State, 

Ventersburg. 


Oape Province. 

■ Fort Beaufort. 

In spite of this very wide distribution in South Africa there arc 
still many maize-gro\nng districts in which the witchNsee 
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Ifiinwii to luvo appeared or occurs so sparingly that it attracts [o 
attention. TJii.s is particularly the case on the high veld and in I’le 
Capo Province*. Among the natural checks to it.s spreading, 
differences of temperature and of soil are probably paramount, 
The critical temiierature.s for tlic germination of the .seed are not at 
pre.scnt determined ; it i,s hoped that definite informatioti regarding 
this qne.stion will be obtained shortly. The question of the effects oi 
soil (lifferenco.s will he referred to later. 

In addition to the maize, it also tind.s favourable hostplant.s m 
I ho sugarcane and tile kaflir corn. At Potchefstroom it grows m 
the fodder-grass Paspalum (lllatalnm, and in one single instance it 
was- [ound to liavo c.stablished itself upon the monkey-nut. Thor 
host plants iiiul tlie ntitive grasses on which it (tccui’.s so abuiulaiiti\ 
in tlie wild ;uid semi-wild .states tvre. however, none of them .sn 
fiU'ourablc for its growth as tlic niiiize. It will be uofed that it sliows 
a. marked preference for member.s of the grass family, and that it lia- 
ftocomo cstidjli.slieil upon tit least one fodder-grass {Paspalum) cl 
recent introduction into South .Africa. Therefore, quite indepeii 
dciitlv of its effects upon the maize, this parasite is de.serviug cl 
careful attention. Any new fodder-grass may furnisii a host it- 
favourable to the demaiuls of the witchweed as tlie maize ifsclt 
The parasitism of the witchweed upon the maize has become veiv 
serious, because for at least thirty years no serious attempt li. - 
been made to deal with it, and it has been allowed to .sprea.d c'.ci 
the country almost unnoticed. If the matter had been taken in 
hand some year.s ago, the dilHculty of dealing witli it would liavi 
been very much less than it is now. If, therefore, it sliows .ui' 
sign of growing luxuriantly tqion a new crop, energetic measure,- ici 
effecting its eradication should be ado])tcd without delay. 

'ihe general aiipearaiice of tlie witchweed will be faiiiiiiiii 
to iiio.st growers of maize. * * * * 

^ ^ jf; 4? 

* * * During the first few weeks of it- 

existence it does not come above ground at all. Its stems aini 


• No information rogardiiin ilic iiativi- toiriloiica is available. 
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mii'ute leaves liave no green colour ; they are living cntirelv at the 
PXlii'nse of the maize plant, causing a very serious drain upon its 
rcMsirces. Tf the maize plant is infected in the seedling stage, this 
(iiiun comes at a time when it is least able to meet it ; it i.s still a 
v<iung plant needing all the food it can get for the purposes of its 
(iwn growth. Therefore we have a eombinatiou of circiimstaunes 
ralculated to cause the maximum of harm to the maize, viz., a 
Imngiw parasite relying entirely upon the host plant for its food ; a 
heist plant hastening to establish itself, having no reserves from 
wliich to meet these demands, and therefore amipelled to satisfy 
rliem at the expense of its own growth and development, f'onse- 
qriontly by the time that the witchweed appears above the ground 
'lie damage is done. 

Botanical investigation. 

the way in which the witchweed attaches itself to the mealie 
mot was described Ity Mr. hnller.^ .A. number of branches from tire 
iowt'i' part of the plant spread out in the soil and produce bell-shaped 
orii-growths (haiistoria), which fit closely on the surface of the root. 
From the mouth of the “ bell " there arise out -growths which pierce 
flic tissues of the maize nearly to the centre of the root and absorb 
its juices. The detailed structure of the haustorium ami of the 
cmmection which it establishes with the tis.sue.s of the mealie root 
have been studied by Miss Stephens.^ These structures resemble in 
ill! essentials those of the hanstoria of many other root parasites. 
It is, however, necessary to refer to them here in order to make it 
dear that when once the connection is established nothing can 
he done to .save the plant that is attacked. The disturlianco caused 
ill the soil bv the ordinary methods of cultivation undoubtedly 
gives momentarv relief by breaking some of these coiiuections, but 
'vlieu the ninlerground top of a young witchweed plant is broken 
off, the lower part branches more profusely, and, in the end, the 
nuiubcr of connections established may even be greater tliaii it was 

' L’lillcr, C. Fird Repori oj the Govcrnmenl Entomohgisf, Naiai^ 189'J-190U, pn. iU-22, 
i’latit V. 

■' Supheijs, E. ii. Annils of XXVI, p- 1067. 
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before. It is hardly necessary to point out that the damage to ^lip 
maize lieai s a rough proportion to tlie number of connections ; iwn 
equal holes in the bottom of a water-tank will empty it more rapiiilv 
than one. 

Since, then, we can do little or nothing for the host plant when it 
is attacked, we must consider whether it is po.ssible to prevent thf 
attack. To this end it is necessary to inve.stigate the whole 
life-hi.story of the parasite, jiarlicularly that part of it wliicii 
immediately precedes infection. 

It ^vaK quite clear at the beginning of this investigation that the 
maize became infected through the seed of the nitchweed, but it 
was not. ceriain that this was the only method of infection. This 
doubt has now been settled, i'he witchweed plant dies when it 
has set its seed, or when tlie maize plant on which it is hving dies, 
It is a true parasite and has not tire power to become a saprophyte. 
Like the maize, tlierefore, it is an annual*, and at the end of the 
season leaves nothing except the seed with which to start the next 
yearks crop. Whether it is an annua! in the wild state is uol 
known. If nov,, t lien it has become one in adapting itself to live 
as a semi-paiasite upon an annual host. This simplifies the 
problem to some extent, for it enables us to concentrate oui 
attention on tlie seed. 

The first, points then to be investigated arc the distribution a ul 
germination of the witchweed seed atul the conditions which control 
them. Some of the characters of the seed have already been 
mentioned, it is very small and light (Fig. 1) ; it is produced in 
enormous numbers. Its dark coloured coat is rough and sculptured 
(Fig. J ). .Mixed with a dark soil, it is quite iiidistinguLshable, except 
l:iy the aid of the microscope. The.se facts give a clue to the meiUl^ 
by which, ^vithin a comparatively few years, the witchweed ha.i 
sprcail over so large an area. In the districts in which maize 
growing is practised on a large scale, the rains fall in the suminer ; 
the wfiutors are dry. Strong winds, diiving great clouds of dust iii 
front of them, occur during the winter. If the dust arises from 


♦ See pusUcript. 
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fiplrl whose soil contains wit.chweetl seed, it is qviite impossible 
it should not. carry some of the seed with it. for the seed i.s 
.nrdlcr, and bulk for bulk lighter, than many of the mineral 
pjirticles of the dust. A gentle rain washes the seed into the 
(TiMiiud ; if the rain is so heavy as to cause a surface wash, seed 
«ili be carried o0 by the flo\ving water ; this is, no doubt, the 



Fig. 1, 


Fio. 2. 


iJ, Maize-root on which a witchweed seedliog has ostablisbod itself : of, Seed- 
coat ; H, Primary hauMtoriuiu. 


explanation of the fact that the lower part of a held is frequently 
more thoroughly infe(ited than parts which are at higher 
elevations. This is probably by far the most important method of 
seed distribution. If the maize seed were small and not easily 
separable from that of the witch weed, the question of distribution 
Would be more complicated. \ little seed is probably carried now 
and again with the maize from infectetl land, but thi.s method of 
distribution can rarely be of great importance in comparison with 
that by the wind. 

If, then, we can either prevent the witchweed from setting 
seed or destroy the seed before it germinates or kill the young 
ffitchweed seedling before it becomes attached to the maize root, the 
problem is solved. These alternatives may be considered separately. 

The obvious method of preventing the seed being formed 
IS to uproot the plant before it flowers. It is always possible to do 
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1 liis by the ordinary nietliods of cultivation. It is only a questioi i of 
labour supplv lud expense. This was pointed out by Mr. Pirlpf 
more tliau ten years agoh It sliould certainly be adopted in all 
cases in which the infection is small. It has already been said t iiar 
this treatment will not save that part of the crop which is attackfxl, 
hut it will prevent the further infection of the land in following j r.us. 
Where the crop is liadly infected: it should be ploughed in before Ihc 
wilchweed flotvers. 

.V lew vears ago it was attempted to obtain the same result In- 
spi'iU’iug® the witcliwced plants with a solution of copper sulphate. 
These expcriiueiits wore successful to a certain extent, but in, 
develo])nieiit of this method is likely to be effective in dealing witli 
the ])r(iblem as a whole. If tlie maize plant is not well established 
it will be iujure<l as well as tlie witchweed. Although the aerial 
stems of the paiasiro may i)e destroyed, those which are still 
subtonaiiean will hardly be affected, and in order to prevent tin- 
foi inatiou ol seed tlie treatment must be repeated at intervals ; if 
the iuiectiim is abundant, the maize plant will be ruined as a cm], 
belore the witchweed comes at)ove the ground, 'riiereforu the ii.sk 
to the maize plant aurl the c.xpeuse of the treatment, if it is to l i 
lUiule really effective, arc so great that it would probabh' be cheapis, 
anil certainly better, to resort to the ordinary methods of cultivatimi 

.Most of the root parasites of the same group as the witchweei 
are suu-loving plants.* 'I'liore can be no doubt that the witclnvcer 
has the same chaiActer. Its production of flowers, and therefoie nf 
seed. Would certainly be iuterlered with to a greater or less extent liv 
! he couilit ions of dense .shade. Unfortunately the heavy infeetieti 
of a maize cro]) itrings in its train the reduction of shade. ,utk 
iherefoi'c improves (he conditions foi' free flowering and seeiliiiir 
( )n the other iiand. it is very probable that it is to some extent Irtj'i 
in clicclr in tlie caiie-tield.s of Xatal bv the rlense growth ot ik'’ 
sugairanC: which is sutiicient to pwevent direct sunlight liuia 

' I'irai J^eftori of the Govcinmcnl Eniomologist, Natal, Pieteriiiaiitribui-' 

10(4. 

-Watt, K. 1). Tnuimmf .ignc^'K'iyal Jourml, July 1W‘J. W'dr, C. W. 

Joarnal, May lOii. 

^ Hciiiriuiicf. Du Aiijz'ich! iiii'i K‘il'ur d^r Parciiitischsn ^ain'inpjianzen, Jcjui, 
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rev i gi'owi)ig amongst it. At the same time there 

j, e' vry reason to believe tliat other and more imjiortant faetors 
,ie r iiieerned here, ami it is likolv that one of tliesc is that the 
between the eoneoiitration oi the eel! sap of the sugar- 
in' and the witchwee;! is less than Iretween the maize and the 
ivit. hweed.^ 

The next point to be considered is the [wssibility of rendering 
I lie witchweed seed harmless after it has reached the .soil. 'I'he 
niiall size, great jiumbers,. ami liard resistant c.oai of the seed make 
ir ilillknilt to kill. One condition wliicli it cannot withstand is that 
of high temperature. In certain stages of its deceloprnent it is irot 
injured by being immersed in water at; a tcmperaliiro o[ SOT. for 
:ifteen seconds (ExpeiintenI oT). Hut ir cannot resist teniperaturc.s 
oousiderably above that of boiling water, ft li.ts already been 
iiiiiiitecl ont^ that the bumiiig of rubbish on the held after harvest 
will cortaialy kill the seed on the near suriaci* ol the soil. Tt will 
|ii'(ibably Ite onlv occasionally ))ossil)lc to iJiit this into practice, 
iiiit where it is possible it cannot fail to act benoticially on badly 
iiih'i.ted laud by reducing the amomrt ol li\ ing seed in the .soil. Tt is 

(miTior not improbable that there may be cThcr methoits, both laoie 
otfective and more easily applied, of killing the seed, in the soil. 
I'liose are at present under investigation. 

But even if the sce;.l cannot be killed there are still otiier ways of 
iriideriiig it harinloss. One of these, is to cease planting maize, foi 
I he present, oit laud known to be badly iid'ected. Apart from the 
.luestum of the conditions controlling the germination of the seed, 
wliicli will be considcretl later, it is well known that up to tiie present 
die witcliweed has not sitcceeded in establishing itself on a unmIter 
if South African crops. In Tact, as Mr. Taller ami others ]ia\e 
'irged before. “ a rotation of crops is the correct treatment. * Long 
I'efuie tlie wliitc occupation liad e.xtcndcd ic many areas on uhich 
maize IS now grown, the Ivaliirs were cultivating this crop year afte; 

• 'I'K Umicrnl s,ia TU CoMionio! Pa, asilhm ■» ;>/«0 

'•^‘i-uiug’iiii, I'JlU. 

■ II. U. \X_ AgricaUnral Jo-ifiMi. -'Uv llUJ. 

^ t'li'lo.r, C. L. c. 
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year on the same groimrl until it became so thoroughly infenur] 
that its abandonment became necessary. A similar practice .i|; 
a larger .scale still prevails in very many di.stricts. It Ls mainly ti 
this fact that the pre.seut serioirs nature ol the witchweed problem i. 
due. For his own sake, as well as for that of his neighbours, a fai iiiej 
who cannot command the means tf> cojje succe.ssfully with a heavv 
crop of witchweed should use the badly infected parts of his farm foi 
crops which are not attacked. Such crop,s are monkey-nuts, street 
potatoes, tefi grass*, potatoes, velvet beans, kaffir cornf, lucerne, 
.sunflower.s, pumpkins, etc. The principle of the rotation of crop.s is 
now well e.stablished in intensive agriculture, and there is no need tc 
discuss it here. It is only iiece.ssary to point out that it constitute,-, 
what will in nearly all cases be an easily applicable means of keeping 
the witchweed seed donnani, and therefore for the time being 
harmless. 

I'here is still another possibility of putting the seed out of 
harm’.s way in certain cases, particularly in that of land recently 
infected. As a temporary measure it must be more or less effective ; 
there is, however, no sufficient reason to hope that, in general, ii 
can be of pennaneid- benefit. The maize, as every one knows, is 
.shallow-rooting plant. If the land is ploughed as deeply as possible, 
tlie seed which lies near the surface will be buried so deeply that the 
maize will be well established behmo its roots penetrate far cnoi gli 
to l)c seriously infected. Tliis in itself is an important gain, for eudv 
infection is much, more harmful than that which occurs later. Also, 
when the witcl'.weed seed germinates at some depth below the 
surface, particularly when germination does not occur until the 
maize is well g'-owii, there is a considerable probability that the 
witcliweed plant will not have time to reach the surface, and still 
more that it will not be able to flower and set seed. And further, it 
is probable that the conditions near the surface of the soil are more 
favourable for germination than those prevailing at a greater depth, 
If, then, the soil at the surface does not become reinfected by 

• Pvc'portccl to be iiamune. 

t This plant is attacked, but usually the inicotion is so small that the witehtteed i.- . a.-J' 
dealt with by cultivation* 
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[-carried seed, deep ploughing should \)e benefifial until tlie land 
[siieeply ploughed for the second time. The seeds of other root 
parishes whose life-histories have, been investigated are known to 
jpiiiiiu alive for many years in the soil if no opportunity foi' 
(renui'tatioii presents^ itself ; l.here is a good deal of indirect evidence 
rliat the seeds of the witchweed possess the same [iroperty. and, 
(i priori, it. would be most surprising if they did not. It is therefore 
probable that at least .some of the seeds buried In- deep [tloughiug. 
ifheought to the surface again within the following ten or fifteen 
rears, will be, still alive and able to infeet a mealie cro)) as well as 
if they had never been buried. Aitd in any case if. after ploughing, 
the surface becomes reinfected by wind-blown seed, wo are no 
better ofi than before. 

Germination of the seed. 

We now come to the consideration of the germination of the 
witchweed seed and of the events whiclt occur between the Iteginning 
of germination and the first infection of the maiiie-root. These 
must be carefully studied before we can make any reasonably 
promising attempt to prevent the infection. 

Previous attempts to make the seeds germinate in cultivation 
had been unsuocessfuP. The nature of .Mr. Fuller’s and other 
experiinents is not desciibed. but the fact that they were not success- 
ful made it probable that, germination only occurs when the seed 
lies in the immediate viidiiit)- of the root of a .suitable ho.st. While 
the seeds of many root parasites will germinate in the absence of a 
host^, there are a few(e.</., Tozs^ia) which behave difierently. It is 
clearly of the greatest economic importance that there should be no 
doubt upon this point . If the seeds of the witchweed will germinate 
ill clean soil in the absence of a host, the ordinary agricultural 
process of fallowing should suffice to free the land of witchweed. 
If, however, germination only occurs as the result of the action of a 
stimulus owing its origin to the presence of a suitable host, then the 
problem is greatly complicated. 

' Urinricher. L. c, De la O.-rmiiiatiori Jos Ciuines dcs Plantes Para-^ites. 

■ Fuller, C, L. c., [). 2C. ’ Jleinrchti'. L. c. 
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During some iiioiitlis, Ihereforo. Viirious methods of germiuahiic 
tlic seed away from a living liost ivere tried ; all were un8ucces-i\]] 
The seed was sown in watei' (drop-cultures), on damp moss, on pm .iu, 
[lottei v, on soil (including pure sand), and on gelatine. A^Tlel: hh 
germliialion was ohtained, it seemed possible, that the additioir (,; 

I hr, ex]>resseil juice of the maize-root might give a different result 
Tjie expeiimenls were therelore re])cated, the maize juice.s ln'inu 
added to Ciicli of the substrata used before. .Again no satisfaetciy 
result was obtained, the seeds sown on gelatine swelled and in a lev; 
the seed-cotit crackeil, but no root ii]ipeared. These mctlmds weis 
iheuali.uidoned, and [ot tlie tinio at least the conclusion was adoptw] 
tliut the seed oiily gertuimited in tlie ])resence of the host. Tliis 
conclusion was considerahl\- strengthened by the discovery tha.; 
witfliweed scetls of the same gatliering as tliose ttsed before get- 
minatod fieelv in the. prc.sence of a living maize-root, d'his is ea.sily 
domoiist rilled in tlie following manner : 


A 



Fio. 3. Diajerara of section through a tlowerpot. 

A, Maize seed ; /?i. i?,, Soil ; C, Mixture of sand and 
witchweed seed ; D, Layer of coarse muslin or silicate 
cotton : E, Stone.*?-. 

The culture iirranged as shown in Fig. 3, is kept sufficient!}' 
moist to ensure the germination of the maize and at a teuiperatinv 
ranging from about IS'D. at night to 23°-30° (*. during the liav. 
After 10-1 2 days, the pot is inverted audits contents are sliaken 
out. On removing the muslin (D) and the soil B,, which novt iiet 
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iibi ve it, the witchweed seed is exposed ior exiinuiiiitioii. If tlio 
ni.’i/e-root has grown into or throngli (lie laver C and other 
Lior iitions have been favourable, young seoi'linys of the witcliweed 
ivih lie found. 

The following conditions are nocessarv for itorniiiiatiou • 

1. Temperature. Beyond tlie .staleiueiii jiisi loade there is 
at present no precise intorinafion. Tlie optiiniim leiupcrature 
probably lies between 2o°C. and S0°('. 

2. Soil. That the nature of tiie soil is of great importaiuf 
tlicie can be no doubt. For example, on .Spriugbolc Flafs couUgiious 
areas of black turf and red loam soils bear v'or\' (liifereut erops of 
ffit(?hweed, though they must both contain aliuudaut seed, lleri' 
we meet again with, the old dilliculty of the relative impoHance of 
the physical, chemical, and biologii.-al charaders of the .soil. The 
study of the agricultural soils in tlouth Africa is not vet advanced 
beyond its initial stage, s, and the evidence rotpiired for a discussion 
of this difficult question is not available. The following auah'ses are. 
linwever, instructive : — 

.Vo. 1. Comparative anabjacs' of three .sod.s from Spniuibok Flalv. 

viz . — 


A], Aj. " Black turf (in which the witchwoed genninates 
sparingly). 

B. Reddish loam (in which the witchwi-ed germinates profusely). 



A 

A, 

li 


1737 

1733 

i 1730 


Per cent. 

I.Vr cent. 

IVr ivtil. 

•Slones . . ^ 

1-UO 

000 

U'OO 

CO-MPOSLTION Oh' .AtlMiRY FINB 

EARTH — 



Moisture . . 


o-n 

0-43 

Loss oil ignition 

()0I 

7-J7 

7-37 

I.'isoluble matter 

TirS'J 

G3-H2 


Iron vixitle and alumisia 

13-05 

11.I-P3 

1 0-33 

Lmii 


IV2 

0*73 

Ma;^iiesia . . 

U'lT 

IJ-IO 

LI- 12 

Potash 

0'3U 

B-13 

(l•4(> 

PhojpUuric acid 

. . : u-07 

11(17 

0-(*.S 


Iflu-W 

1 00- 111 

100-27 

Nitroucii . . 

0*1-0 

0-133 

0-137 

Available pota.sli 

O-OOSl) 

U'OUO 

: 0-01 2u 

Av.nilable phosphoric acid 

.. 1 0-0143 

<)0039 

0 003U 

licport of the Deparlment 

of Jgriciihiire, 31st 

10!(i. to 31st 

.Dcrrmbrr. 1011. 

■ipp-i'.dix XIX [Report of Division of Cheniistry)^ p. 371). 
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Fo]' a .second pair of analyses I am indebted to the courte. Vf,; 
Mr. Iv If. Sawer ( formerly Director of the Cedara Experimt lU;,: 
Farm ) and of members of the .scientific .staff of the station. 

Central Experiment Farm, 

Cedara, Natal, 
‘24<A, February, lajo, 

.Vo. 2. ReporU on samples of soils taken by the Biologist from (k 
farms Driefontein and Waterfall, near Cedara. 

I. Soil from upper ])ortion of Driefontein farm, near Isaac 
-Mkize’s kraal : never known to have grown witcliwecd. Dark 
clayey loam, containing a fair, amount of gravel of impure linionite. 

II. Soil from lower portion of Waterfall farm, near the railwciv 
line, from ground known to be badly infected with witchwe.ed. 
Dark rod loam, with only a small proportion of sandy matter, bin 
fairly porous owing to e.xcessive amount of iron oxide present. 


Results of analysis. 



1. 

Driefontein 

11. 

Waterfall 


Per cent. 

Per cent. 

Gravel 

0-9 

0-4 

Reaotiou to litmus 

Neutral 


Hygroscopic moisture 

8-36 

no 

TiOfts ou ignition 

7-87 

10-91 

Total lime (CaO) 

0-24 

0-33 

Total potash (K«0) 

009 

0-12 

Total phosphoric oxide (P-Og) . . 

o-io 

012 

Clilorine 

0-009 

U-007 

Nitrogen 

0-lS 

0-18 

Available potash .. 

o-on 

0-03o 

Available phosphoric oxide 

0-002 

U-002 

Water capacity (capillary water) 

41-9 

mill. 

42-0 

mm 

Capillarity — After 1 hour 

79 

92 

,f „ }2 hours 

231 

277 

.• M 24 „ 

299 

345 

120 „ 

513 

548 


■Mi. Saiver fmther .states with .reference to these .analv.ses’ 
The soil from the Waterfall farm, which is badly infected w'itli 
witehweed, is, however, in every respect a better arable tvpc than 

that from the Driefontein farm,” 
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Mtiny PxpGriiiiBiitb to test tlic ^crnHiitition of witcliwccfl sc6cls 
ill i.'G two types of soil from Springbok Flats ( ‘-'black turf ” aivl 
]v .ilisli loam ”) have established the fact that the seeils germinate 
reaaily in the reddish loam and 8])aringly in the blacdr turf. If 
iliis .iiHereiico of behaviour is due to differences in chemical composi- 
lioii of the soil, we should expect them to be well marked. II the 
saiiipies Ai and represent approximately the range of variation 
1,1 tiie composition of the “ black turf, ” there is no siitli marked 
iliflerenoc between this and the reddish loam, ft is true that the 
hitter is relatively poor in lime, but only to the e.xteut of 0"27-0-74 
per cent. But at Ivoedoespoort a soil, not very di.tfcreut from the 
Springbok Flats rcddisli loam, produces an abundant crop cf 
witcliweed even after a generous dressing witli lime. 

In the partial analyse.'^ of the two Cedara .soils tliero is likewise 
disclosed no chemical difference which is at all likely to account for 
the absence of witchweed from Xo. 1 and its abundance in No. 2. 
On the other hand, nothing is known in tins case as to the germina- 
tion of the seed in these two soils, and tlie difference may he due to 
other causes -such as, for example, some peculiarity in the situation 
olDiiefoiiteinw'hicli has so far protecteti il from becoming infepted. 
It is therefore impossible to draw any conclusions as to tlie relations 
between the composition of these soils and the germination of 
iritchweed seed. From the Springbok Flats results, however, we 
may probably conclude that the more ready germination of the 
-teed in one .soil than in another is not due, at least in the main, to 
differences of chemical composition. 

It is much more probable tliat differences in physical constitu- 
tion rank high among the determining factors. Tlie soils from the 
Springbok Flats, called rospecfivelv “black turf” (A,, AJ and 
reddish loam (B), are phvsically very dissimilar. The former is of 
clayey consistency, adhesive when wet, hard when dry, and 
comparatively retentive of water. The red loam, on the other 
banfl, is loose and porous, sandy when dry, and quickly “ dried 
out,” There is reason to believe that the germination of the 
witchweed seed is greatly favoured by the physical conditions 
characteristic of the latter. 
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3. Water. Laboratory cultures have shown very clea ly 
that the amount of water in tlie soil has a considerable influence 
upon the germination of the witehweerl seed. Even in the reddisii 
loam described above, germination may be entirely prevented by 
over-watering. So long as there is .sufficient w'ater to keep die 



Kit;, 4. A section through a germinating seed of 
the same age as those shown in Figs. 1 
and 2. S, .Seed*coat ; h\ Remains of 
food-reserve of seed ? St, Young stem ; 
C, Cotyledons of the embryo witch- 
weed plant. 


maize plant .alive, the drier the soil, the more profuse is the gerniiii.c 
tion of the parasite. This result afiords an explanation of cei tain 
facts well known to farmers. For example, in many districts ii liii- 
been observed that tlie witchweed i.s much more abundant in di' 
than in wet seasons. Many farmers have found that a geiiemu' 
apjilieation of k’-aal manure lends to reduce the infection— an effect 
no douid partly, but probably' not entirely, due to tbe increacee 
power of retaining water which is thus conferred upon the soil. 

4. Maturity of the seed. Fresh seed {i.e. seed taken diic’ti 
from the seed vessel Just as it becomes ripe) will not usuiill}' 
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gt' -ninato even uiicIlt the most favourable circutustanoes. Tn 
o' words, the seed is }iot ripe wlicir it falls lo the ground. The 
iijictiing process is completed while it lies on or in the ground during 
ti;,' winter, Witchweed seeds collected netir Pretoria and on the 
Sjiiingbok Flats in March 1911 were used in gernunatioii experi- 
1 , 1 , ats in the nintcr of 1911, but without success. A quantity of 
ilin seed mixed witli sand was buried 3-4 inches below the soil at 
K'nedoespoort, near Pretoria, on 11th -July. It remiune<l there until 
till" last week in October, when it wa.s dug up and .sent to Capetown, 
where it arrived on 30th Ootoher. On the same clay a .sample of 
ihis seed was placed in the manner described, below soil in which 
lour maize seeds were sowm. On 12th December one of the four 
maize plants was taken up, and three witchweed seedlings were 
toimd attached to its roots. On 28th December a second maize 



f’lo. j. An older seedlinjr of the witchweed. In this case the root grew or some 
distance before coming into contact witli the raaize-root- C, ^Cotyle- 
dons of the embryo witchweeil plant : R, Maize-root, on which a 
witchweed seedling has e.stabliahed itself ; S, Seed-coat (The primary 
hanatorinm, S. seen in optical section) : T. \ aacwlar strand. 
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plant was found to be infected in more than thirty places. Ihe 
third plant died and the fourth was broken during a stoiiu, 
Clearly, then, a three months’ exposure to the ordinary climauc 
conditions prevailing in winter and -.spring at Koedoespoort Las 
produced such results that .seed which was immature before the 
exposure has become mature. This behaviour agrees with tiiat 
shown by other root parasites of tliis class. ^ 

At the same time a very .small proportion of a given sample 
of seeds will frequently germinate within a month or two of gathering 
if the other conditions are suitable. For example, a bundle of 
fruiting plants of nitchwced were received in Capetown on 14tl) 
March, 1912, from .Mr. Scott, of Fort Yolland (Znluland). The seeds 
were separated, mixed \n’th s.aud, and exposed in a greenhouse 
six weeks later they were used in the following experiment ; — 


E.xpkrbient 79. 

1012, 25th April. — Ctiltnro ffartctl as doscribpd on p. 174. 

1912, Cth May.— Numerous germinations found. 

The seed of tlic witchweed has another character in common 
with that of other root p.arasitc.s-- a peculiarity which has t}i“ 
efiect of adapting it in a remarkable manner to the conditions under 
which it lives, but which has not been satisfactorily e.xplaiued. 
Even after a winter’s exposure to climatic influences all the seed in a 
given sample will not germinate even under the mo^t favour.’.ble 
conditions. The proportion that will germinate is considorabij 
below 50 per cent. The larger part appears to be still immature and 
will probably not be in a condition to germinate until the following ar 
later years. Owing therefore to this progressive maturation of the 
seed, soil once infected is infected for a period of years. As to the 
length of this period there is no precise information for the witchweed. 
There is, however, .some eiddence to show that it is at least as long as 
twelve years. In other root-parasites the period seems to vary 
considerably. Eor example, in Tozzia and in Euphrasia the seed 
is stated to remain alive in the soil for many years ^ ; seeds of 

* lleiariclier, L. c. 

^ Bciadcher. L. c. 
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Pa Fsia, collected in J895, M'ere sown in February 1906, and 
gpi ninated in 1907 seeds of the broomrape, Orohanche ramosa, 
pl . ired in soil in 1889, produced seedlings each year until 1903^ — 
of the seed must, therefore, have remained alive in the soil for 



Fig. 6 An okier seciilin;;. C, Cotyledons of the embryo \»itcbweo<i 
plant ; H. Primary hanstorium : //?, A branch which will 
Kive rise to a second haustorinm ; R, .^Iai 2 e•^oot, on which a 
witchweed seedling' has established itself ; -S’, i5ced*coat 


tourteen years : seeds of another broomrape, Orobnnche crenata, on 
the other hand, lost their power of germinating after lying in the 
soil for eight yeais^. Although the length of the period during 
whicli the witchweed seed will remain alive in the soil is not yet 
determined, there can he no doubt that it more or less closely 


Heinricher. L. c. 

- Carman, II. The Broomiapes. Kentuchj Agri. Exp. St. Jiidl. lOi), 1903. 
Passeriui. Atti. U. Accad. Econ. Agri. Geogr. Firenie., [u], VII (1910), pp. 1~7- 
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resembles 'Lozzia. Euphrasia,. Eartsia aiul Orobaiiclie in the i rn_ 
gressivc maturation of the seeil a fad wliicli greatly hiereascs t,. 



Fio* 7. An older t^eodUn;;. Primary liauslorium. 


ilifficulby of eradicating it and emphasizes the nece.ssity for Ufiun 
every po.ssible means to prevent tlie slietlding of the seed. 

We now come to the details of germination. Tire nano' 
end of the seed (the micropyle) marks the position at wliicli tV 
root of the young vvitchweed .seedling will emerge. Tlie first obviMii' 
sign of the beginning of germination is a slight swellurg at this pn : t 
This is followed by a cracking of the seed-coat, which oxposc^ rk^ 
white tip of the young root. 'I’he behaviour of this voting root iyiii 
its emergence from the seed-coat is determined bv the jmsitinii m 
which the seed lies when it germinate.s. ft has already been .ik 
that the presence of the maize-root is a controlling factor. Ahi-' is 
the seeds which germinate in a given culture will be those whidi lii 
in contact with the maize-root or so near lo it that they are loiu'lr; 
iiy the root-liairs. Actual contact with cither the hodv of the i''« ' 
or with its root-hairs is, however, not always Jiecessaio'. it i;, 
sionally a seed lying well beyond the range of the longe.st root-lisii- 
'.nllproduce a seed.ling. in one case (Experiment 81 ) a few get luimi' 
ing seeds were as much as 1> cm. and several others 2 cni. from tk' 
nearest maize-root. 
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I'liis last result occasioned some doubt as to whether tlie 
,.i,e:lusion previously arrived at (p. 174) that the witehweed 
will only germinate in the presence of a host-root was correet, 

111 iider to test this the following experiments were carried out : 

Experiments 112. 113. 114, 113. 

13th May, 1912. These four cultures were arranged in the 
luaniner already described, but no maize seed was planted iii either 

112, 114, or 115. A maize seed was planted in the usual way in 

113. The results were as follows : — 

1912, 3rd Juuo. — Culture 112. — Six wilciiwced seeds genninaled. 

1912, 3rd June, — Culture 113. — Maize gerininatioii failed. No witelnvcecl 
seeds germinated. 

1912, 3rd June. — Culture 114. — No gcniiinatioti. Soil, etc., replaced 
and re-exauiined on 10th June, when still no seeds liad 
germinated. 

1912, 3rd June. — Culture 1 15.- No germination. 

.Is the supply of mo.ture seed was siuall after .June 1012, and 
was mostly required for other pui'i>i)se.>. the results of Expei imcut 112 
have not vet been adequately tested, i'lie eouditious were re)ieated 
in Experiments 138 and 139. l)Ut no germinations were ohtaiired in 
the absence of a host plant, iiie details of 139 may be .given 
here ; ■ -- 

1912, 3rd June. — Culture started n,.8 described on p 174, without a maize seed. 
1912, Ith July. — No witcliwecd seeds had gernunated. added ntaiae 

seed in usual way. 

1912, 23rd July.— Maize plant strong. Xu germination uf wircliweocl .^eed. 

Removed maize plant and planted fresh maize .>ced. 

1912, 12t]i Au,gust.— A few young witcliwefd seedlings ; iiian\ -ceeU swollen or 
slightly cracked at mieropyle. 

1912, 26th August. — ^Numerous wiUliweed seedlings. 

While tLe peculiar reisult of experiment J 12 is not vet explained, 
flieie is no doubt tlmt germination of the witclnveed in tlie absence 
ol a suitable host-root, il it ever occurs under natural conditions, is 

Hire. 

The root of the young seedling, on emerging from tlie seed- 
'oat, grows directly towards the nearest maize-root, even li it 
has to turn upwards in order to do so (Experiment 80). The 
directive influence exercised by the maize-root upon the first root of 
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tile seedling is therefore sufficient to overcome the natural tende ;cv 
of mots to grow downwards. If the seed lies in contact witli }if. 
host-root, or very near to it, the root-tip of the parasite iinmediaoh 
foi'ms a hell-shaped swelling (Figs. 1 and 2), which applies ii elj 
closely to llie surface of the maize-root and gives rise to the iiist 
haustorium. * ft is to be noted that the swelling begins to ferju 
before the tip conies into contact with the main root of the niaize 
though it may be that contact with the root-hairs supplies the 
necessary stimulus ; also that the swelling in its first stiige> 
produce.! root-hairs. 

ff, on the other liand, the .seed lies at .some distance 
from the ho.st-root, the first root, of the seedling beconie.t 
mucli elongatedf ( Fig. 3 ) and only forms the haustorium when 
the contact is e.stablished. ft is proliablc that a seed germinatins 
at a consideralile distance (say i-2 cm.) from the nearest 
host-root never succeeds in forming tlii.s haustorium, and there- 
fore does not cause infection. In these cases the elongating 
root usually as.sumes a more or less spiral form, a.s if it lacked 
a directive influence, .such as the maize-root clearly exortises 
upon .seedling.s germinating in its immediate, vicinity. T!i" 
food required for the growth which occurs before infection is 
completed is supplied by tlic endo.spcrni of the seed, whicli i> 
gradually absorbed by the cotylcdon.s, and probably also iv 
the upper part of the hypocoty! (Fig. 4). 

hen the bell-.shaped Jiausiorium ouce becomes applied to tiip 
surface of the maize-root, one or more outgrowths quickly aiisp 
from the applied surlace (Fig. u aud Stephens 1. c., Fig. ft; aiKi 
penetrate ihe ti.-bue.s (d the host, d'lie maize plant is now infected, 
and tlie only practicable method of killing the witch. weed is te kill 
the maize-root on which it has o.stal)lished itself. 

» ,s not a 6UitaMe place for the di.,cussiou of <|uestioiis of formal morpholo,:v. li 
may, nowcvcr, bo poir.t.,d out liorc that many autliorifies (c.y., Goebol, Heinrichor, e tc, i rteir» 
haustmea of this characlcr as oroa.o.s s-'i ijcnch ; others W. A. Cannon) consider tlak. 
be modi U, d roots. In Stn-a, as m Kramcria (c/. Cannon, W A, Rool-liabits and lUi oi'iiis 
ot Lram-na c,™c.scc;n>, Gray, laiO), the first- haustorium of the seedling isastrueture limulK'.ii 
rom certain tissues of the root-apex. Uliilc this docs not prove conclusively that tin iiaii- 
tonum IS a medified root, it is nevertheless favourable to tlat view. 

t The elougated region is no doubt a hypoootyl. 
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,8oon after the stages now described, the terminal bud of the 
ste.: 1 (Fig. 4) is set free from the cracked seed-coal (Figs. 5. (i), which 
iisu.dly adheres for some time to one of tlic coty!edon.s or to tlie lower 
pji,i of the stem. 'I'he young stem now takes an upwartl direction 
(Fi't 6) grows towards the surface. The rate of this growth, 
varies within wide limits, and is no doubt determined by nutritive 
conditions, the precise nature of which is ob.scurc. Probably the 
seedling stem grorvs very slowly, taking some weeks to reach the 
surface, when it is deriving its food supply from a very young maize 
plant ; when, on the other hand, the maize plant is already well 
grown before the infection is established, there is reason tet believe 
that the witchweed seodliitg grow.s much more rapidly. 

Ill the following instance the maize plant, was almost certainly 
infected very early in its liistory ; it grew very slowly and in seven 
months attained a height of only 6 inches above the ground. 

Experimen't 4(jc. 

1911, 24Ch December. — One Hickory King seed planted m pot ot naturally 

inlectcd :»oil iium Kocdoc-^poorl, rrtloiia. 

1912, 24th February.— 'Fir^t wilcUwccd plant appeared abiVt* ground. 

1912, 27tb. February. — JSccoml wjtciiweed plant appeared above ground. 

1912, 29cii February.— Tiiird and iourib Wilcii\Teed planU appeared bbo%> 

o round. 

1912, 5th March.— Fifth witchwecd plant appeared above ground. 

1912, bth ilarch.— witchweed plant appeared above ground, 

1912, 8th March.— Seventh witchweed plant appeared above ground. 

1912, 15th ilarcU.— Eighth witchweed plant appeared above ground. 

Culture maintained until 19lh June, hut no otlier witchweed 
plants appeared. 

We have, of course, no information as to the dates at which 
the eight wdtchweed seeds liegan ri> germinate, but from the 
loimricdge furnished by^ other cultures it is probable that some 
of them produced seedlings within a],week of the germination of 

the maize. This would give a period of about seven weeks for the 
subterranean growth of the witchweed. Incidentally it may he 
no ted that this culture shows (hat a single maize plant may support 
as many as eight witchweeds ami yet remain alive for seven months. 

The primary root of the seedling produces a single liaustorium. 
This does not long suffice for the rapidly increasing needs of the 
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"rowiug fttciTi. Xcw I'oots arise frorn the lower part of the s 
(Figs. 0 . 8 ). and from these are produced in due course both lals rai 



Fu.. N. An ohler seeiiiin^'. //, Trirahry luiu^torium : U A branch which 
will give rise to a secon'l haustoriuni ; .V, Secd-coat. 

and tormina! liaiisloria,^ leseinbling the lirst one in structure 
;uid in function, liithis way a single witchweed plant can infect 
nniny maize-r(u)t>. which need, not even belong to the same plant, 
With this insiglit into the manner in which the witchweed obtain' 
its food snpjdies, it is easily realized that a crop ol the magnitiule 
of that de.scrihed above has caused a very severe drain upon the 
ueighhotiring maize plants in the course of its growth upvtairh 
1 10111 ti e infected roots to the surface of the .soil. 

'Die information gained in this study of the germination of the 
seed lia.s disclosed what may be described as the weak point in tie 


Stephens. L. c. 
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lifi iiifitory of the witchweed, viz., the perioil diuiug which the voung 
^(■1 ■ iiiig is milking its way to t he host. L'liis period is short, perluips 
nc , . r exceeding a few days. Any remedial measures that iitiiy be 

live must be so used as to bo available during this period. It 
iiiliM-tioii is to be prevented altogether, these measures must be 
,i,v,niitble throughout the whole period of growtit of the maize-roots 
.luj. at all points whirdi they reach. In most Ciuses this will be 
iiu]iobsible for various reasons, some of which will be discussed 
tiiei. I’he best that can be hoped for in a .soil containing a great 
'[uautity of witchweed seed is ti.i keep the imiize free from infection 
,[uringthelir.st month or. si-y weeks of its gtowili. Later infections 
dll not, as a rule, ruiu ilie crop, ami the witcliweed plants resulting 
iriiin them are more easily dealt with by meelmnical methods. 

The destruction of the witchweed seedling. 

The problem, then, is to kill the witehweeil .seedling before it lia.s 
[diiml and attached itself to the host. 'L'lie means adopted must 
he such as will not also kill the maize. Tliis excludes a number of 
welt-lciiowii ])oisoiLous substances [e.ij., arsenic) which would uu- 
iloubtedlv be effective for the witchweed alone. (Jtlier poisons (e.c/.. 

• iirbon liisulpltide) wliicli are frequently used ou a small scale for 
siinilar purposes are useless here on account of the expense. 
Blit there ate other substances {e.i/., copper .sulphate), of winch 
quantities wliicli would not lie sullicieat to injure the maize might 
nevertheless destroy tliese delicate witchweed seedlings. Ex])ei'i- 
ineuts on these lines are now being conducted, and it is hoped that 
ileliiiite results will he oittainod in time io be tested iu tlie field during 
the coming season. At the .same time it is obviously undesirable to 
I'csott to such a method until all others have failed. 

A moi'e economical method would be the use of .substaiice.s 
'vhi( h would, at the same time, assist the growth of the maize 
and retard oj- altogether prevent rliat. of the witchweed seedling. 
The study of such a metlmd has been the princi])al subject of 
investigation during the pust year.- 

L’he growth of a root in the soil depends, amongst other things, 
upon its powers to absorb fluids from the .soil, i.e., soil-tvater. This 
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power in turn is cletcrminecl by the nature and the concentratiot: of 
the solutions contained within the cells of the root. If, instead' of 
ordinary soil -water, the young roots meet a solution sufRcieioIv 
concentrated, then the fluid passes out of the root instead of into it 
and thi.s means the cessation of the growth of the root, at least for 
a time. If this abnormal condition can be maintained long enough 
the root will be killed. Now we have two roots to consider, rij;,, 
the maize and the witchwecd. It i.s possible that the cells of the 
witchweed root will withstand a higher degree ot concentration of the 
soil-water than the cells of the maize. ^ But even if this is the ca=e, 
if the concentration of the soil-water is sufficiently high, the extremp 
delicacy of the first root of the witchweed justifies the hope that it 
may bo killed before it has bad time to adapt itself to the new 
conditions. The more robust maize-root will in the end almost 
certainly posscs.s a greater power of adapting itself to higher degrees 
of concentration^. Also, it is not improbable that the concentrated 
solution absorbed by the seen in its early stages of germination mav 
kill the embryo before the root emerges from the seed-coat. .\nd 
there is a further, if perhaps smaller, possibility that certain 
substances known to exert a favourable influence upon the growth 
of the maize, cither generally or in particular soils, may prove ro 
have a directly poisonous action upon the seedling of the parasite. 

Among common snbstance.s which can be used to inci'Msf 
the concentration of the soil-water for the objects above described 
the following are the most effective in the order named (those 
bracketed together being equivalent) : — 

1. Potassium citrate. 

(-Magnesium chloride. 

(Calcium cliloride. 

Potassium acetate. 

Sodium chloride. 

Sodium nitrate. 

Potassium nitrate. 


’ MacDoiigal, JX T., and Cinnon, W. A. L, c. 

- Hill, T. G. ObserTations ou the Offmotic Propcilira of the iBoot-hare of certain 'I*’’'"' 
PUnte. A’cto Phyioloyist, VII (190S). 
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Of tli6se substaiicps, three, viz.^ sodiuHi ehloride. sodium nitrjite. 
an,: potassium nitrate^ particularly the two last, ate known to 
po- vss considerable mauurial value for maize. But in the case of 
the titrate some of its manurial value must be sacrificed if used for 
the purpose described, for the best effects upon the maize are obtained 
ifheu it is applied at least a month after sowing ^ ; if i( is to interfere 
,jiic:essfully with the germinal ioti of tlic witchweed a much earlier 
tipplication is necessary. 

.Many laboratory trials of salt tiiid iiitriitc liavc ijeeii made. 
The substance was mixed with the soil above the layer of witchweed 
seed (B| in diagram on p. 174), for if applied in the held after the 
sowing of the maize it will not Itc possible to place it far beneath the 
surface. But as long as it is not too far from the place which will 
afterwards be occupied by the maize-roots, it will .sooner or later 
reach it by diffusion. The following are e.vamples of the results 
obtained : — 

Experimext 52 (coxtrol). 

1912, 2Gtli February. — lufectecl soil from Springbok Flats in large pot Two maiau.* 
seeds planted. 

1912, 4th March. Maize plants appeared. 

1912, 19th ilarch. -Both plants stunted ; leaves discoloured and drooping. Uprooted 
one plant and found it to be infected with witchweed In many 
places. 

1912, 22nd April. Two witchwei'd plants up. 

1912, 20th April. — Six witchweed plants up. 

1912, 19th June. — Maize plant IS inches high : leaves small, discoloured and drtxip 
ing. Small tassel appearing. 

As the necessarv temperature coulci not be maintained longer, 
the experiment was discontinued. 

Exi’eki.mext 53. 

1912, 26t li Fthniarv,— Soil of same sample .IS in Experiment 52. Two maizo seeds 
planted. 1 cr.ammes sodium chloride (common salt) stirred 
in among the surface soil. 

1912, 4th March.— One maize plant up. (The second seed did not germinate.) 

1912, 19th March. — ilaiie plant much larger and more robust than that of 52 on 
same date. 

1912, 22nd March, Two crammes potassiumnitrate stirred among surface layer 

of soil. 

1912, 22nd April, One ■witchweed plant up. 

1912, 19tb June. — No more witchweed had appeared. Maize plant 3 feet high, robust, 
formins cob. 


' Uuggar, J. F. Souihem Field Crops. New York. 191 1. 

■* Duggar. L. c. Ingle, H. A. Manual of Agricnltural ChemUtry, London, 1908 
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Expkriment 54. 

1912, 2Gili Fcbi-uary. Soil of same sample as in r^2. Two maize seeds planti 

1012, “llli Maith. — Beth maize plants up. -Igratume.s sodium chloride stii; •] 
among surface soil. 

1012, lOtli March. —Maize plant.s small, bnt robust, and apparently healthy. 0, 
plant uprooted. Infected by one witclnvced seedling rn.jv, 

1012, JOfh June. Xo other avitchweed plant appeared. .Maize plant liad nc t.3. 

seller], but otherwise appeared to be vigorous. 

Since the soil used in tlie.se three preliminary experininnt,. 
was obtained funii the .same sample and was therefore presumalilv 
tinifoi'itdy infected, tlie residts (drained permitterl the conclu,',iiii 
that sodium fldoride ami potassium nitrate are effective in rediu ini; 
the infection. Those results were tested more precisely by cultuiO' 
arranged a.s described on j). 1 74. 

|•lXI'F^IMF.XT 88. 

191 2. J?rd May. - Om- maize seed, hv gramme 5odiuni chloride mi.xed with the soii 
H, {seep. 174'. M'ilchwt-cd seed from same sample (09al a‘ 
that u.st'd in KxiM ilnients Stf, tKh and 01. 

1912. loth Mflv .- Many witchwr . d seed*: untangled in ro<>t -haiis of maize. Otilj ul 
seedling luid elTected an atraclnncuT. Many of the.so seeds wrr 
sw<*lU-n at. tlif tip. s. Lnwd block of soil (BJ and the wife),- 
xvcerl seed were repl.iccrl ill pot ; a new lot of soil (Bd adcK 
above, and a frc.sh maize seed planted. 

1912, 3rd diiiie.' One witchweed seed had germinafrd. The exposed root ct 
sf-edling was brr'wn and shrivelled. Xo infection. 


Experiment 89. 

19J2, 3id May.— Conditions as in S8, but only half the quantity of sodium el.lomb 
(0*25 giamtne) u^cd. 

1012, loth May. — Thirty-four witchweed seeds ciilangled in maize root -liairv. Tve :.: 

these had germinated, but in both cases the seedling lovt vs- 
.ahrivelled and dead. Other seeds were cracked at microyylt 
.\nolhcr maize rootlet was in contact with f'ver 100 wircliwi'ic 
.eds. Two had germinated. Thecells of one were plasm oly.'ai : 
th(- other wa-'^ dead. No infection. 


Experiment 90 (control). 

1912, 3rd May. — Conditions in SO, but no .<odiuiii chloride used. 

’912, loth M.ny. — bory numerous germinations and infectirons. 

Experimfxt 91 (control). 

1912, 3rd .May. — Conditions as in 90. 

1912, l5th May.” — Hundreds of witchweed seeds had germinated. 
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Similar results were obtained by using nitrate insteatl of sodium 
file (Experiment 109, etc.). 

i'hese experiments justify the. conclusions t hat (] ) tlic substances 
; to exercise a deterrent eficct upon germination, and (2) this 
ffie' t is produced in the mannei- suggested (sec n. 188), rk.. br 
ciiU'ing the cells of the young root of the seedling to part with 
tlieii' fluid contents, as a result of wliich they become plasmolvsed ” 
;i.ni! later shrivel up. These results are obtained bv the use of 
quantities which do not seriouslv interfere with the growfli <'t the 
iTiai7:e-roof. But they give no information a.s lo the pcrhal dining 
which the substance, applied under tlie conditions prevailing in the 
field, may be expected to be present in snllicienr quantity to be 
efieetive. 

Another possible method of itrevenling successful germina l ion 
is based upon the fact that most plants show a preference cither for 
an acid, alkaline, or neutral nutritive medium ; and in many ca.scs a 
riant which grows normally in acid soil is st<u'V'od or even imahle to 
exist in a soil which is neutral or alkaline. A .serie.s of c.xpcrimonts 
soon showed that an acid medium is favouralile to the germination — 
iiud perhaps to the maturation also of the witchweed seed. , This 
fact is indicated in the following experiments, which were, however, 
arranged for a different purpose. 

Experiment 240 (control). 

1913, 30th April.— Culture arranged as on p. 174. Wiichwocd seed front samjilo 110. 

1913, 19th May. — Two germinations only. 

Experiment 230. 

1913, 30th April. — Conditions as in 240, but 4 grammes of flowers of .=mlphur mixed 
with soil. 

1913, 19th May.— Soil smelt strongly of sulphur dioxide and therefore was acid. 

Witchweed germinations more iiuntprous than in any culture 
previously examined. 

(Experiments 237 and 238, in which smaller quantities of 
sulphur -were used, showed similar results.) 

An. acid medium therefore .suits the witchweed, at least in 
its early stages, and neutral soil i.s also favourable, though less so 
ihuii the acid. It was tlterefore possible that an alkaline medium 
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would prove unsuitable. A satisfactory test for ibis was difficu- : to 
arrange. The soil can be kept alkaline for any requisite perioh by 
watering with weak solutions of alkalies, but thi.s involves' tbo 
use of a quantity of water sufficient to prevent the witchwoer'i 
germination. It was therefore necessary to use a substance wiiicb 
in the presence of a small quantity of water will oontimially product 
an alkali. Such a substanee is calcium cyanamide. This i.s ^ 
valuable “ fertilizer,” and is likely to produce a beneficial effect bv 
forcing the growth, of the maize. 

Calcium cyanamide in presence of water evolves ammouia. 
ft was found by daily testing with jihenol-phtlialein that 2 grammes 
of cyanamide mi.ved witli the surface layers of silver sand in an 
ordinary flowerpot, 6 inches in diameter at the top (Experiment 
47 ), kept the soil alkaline for sixteen days. In order to apply 
tliis test it was neccs.sary to water sufficiently to cause a 
slight drainage. With le.s.s water and a more retentive soil the 
alkalinity would probably be maintained for a longer period than 
.sixteen days. If, therefore, an alkaline medium proved to be 
harmful to the germinating seeds, a single application of a suitable 
quantity of cyanamide should enable the maize to pass the first three 
weeks of its growth without danger of infection. This view 'vas 
supported by the results of the following experiment : — 

Expeeimknt 87. 

1912, 3td .May. One maize seed. O .a gramme calcium cyanamide mixed vrith the 
soil B, (j» . 174). Witchweed seed from the same 6.a!Cpl? 

( hOa ) as that, used in E.vperimcnt.s 88, 89, 90, 91. 

1912. loth May. No germination. Soil and witchweed seed replaced and new tnaite 
seed planted. 

1912, 3rd June. — No germination- 

The controls for this experiment (Nos. 90, 91) have alreadv 
been described (p. 190). Similar re.sults were obtained in other 
experiments in wlneli the same or smaller quantities of the same 
.substance were used. These .‘-eemed to indicate that germiiuition 
was prevented by the ammonia evolved by the cyanamide. 

Owing to a somewhat short supply of mature seed and the 
limitations of time, it was not possible to investigate further the 
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fw inetliods 7 'io'\a dpsciibod hcforo the boguiniu^^ the 

nr ;;e season. However, the results obtaiued were sufficient fo 

j.,. ifv their application on a larger scale ill tlie rield. These fiehl- 
fe: . will now be described. 

Field experiments. 

la .attempting to apply the results obtained ia the laborafory lo 
experiments in the field, we are ronl'roiued with certain diilicullie.s. 
[ii the. laboratory the imiiditioiis ol the experiment are knowu aui! 
aie subject to quantitative control for as long a period as mav be 
iiwitssary, If we attempt to stop germination by adding certain 
substances to the soil, we can ensure that the snlistanoe remains in 
the soil liy regulating the amonut of water. This c.leaii v caunot be 
done in the field, and consequently tlie amonius of auv iiarlicular 
.nibstance used in the laboratory give little iiulic/itii.m a.s to the 
iimmints which should be. used in the Held. There is also another 
onfstauding ditflcnlty encountered in certain seasons in the field 
wlui'lus easil v overcome in the laboratorv. ft tollows fonn what lia-s 
been said above (p, LG7) that, other things being equal, the vonng 
maize plant suffers more than an old ])bi.nt. It is therofoi'c 
dear that in any method wliich may be adopted to retard the 
qerinination of the witchweed seed, the growtli of tlie young 
maize should be as rapid as pos.sible. In the lalioratorv experi- 
ments conditions favouring the growth of the voung maize can 
lie mamtaineil. This is not the case in tlie field. .Suppose, for 
example, it is possible to ])re vent the germiiiaiioii ot tliewilch- 
'■vecd for a period of thirty days. If the growth of the maize 
is rapid, it should at the end of that time be ]ia.st the .stage in 
whirh infection is followed liy the most dis.astrous consequences. 
Rut if the sowing of the maize is followed immediately by a 
Iriuiglit. it may grow so slowlv that at the end of the mouth 
u Is still liable to be ruined by a coinparafively lew infectious, 
tidier complications arise Ironi the varping composition of the 
sul lor n method that is successful for one soil will not neees.sarilv 
"u equally good for soils of different compiosition. To put 
I'lwti field-experiments without a preceding investigation under 
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laboi'Rtnrv (jdiuliliiiiis is tu draw a bow ;it a veiituie with comp, i^. 
lively lit tie eluuice of success ; on the otiier hand, the applicatio 
laboi at'i! V iiwthods to ii''ldw‘Xi)orinients opens up many dilticul.iiK 
whicli, ill 1 lie mails arc due to tlie fact that tliese methods mils' |„. 
a])]dicd (o the soil of wdiose composition and behaviour in the var 
conditions jn'cvaiHiii; in the o]ien field very little is known. 

Undc'i’ the circumstances described, tlie amounts of tlie -ul, 
stances used in the experiments referred to aliovc do not give any 
dcfinito iid'ormation as to tlie quantities that should be used in il,, 
field. Since the substance, s emploi’cd (sodium chloride, nitrate, iinj 
calcium cyanamide) have been used in maize cultivation for niaiiu- 
rial pufjioses onlv. it -was decided, in the first instance, to apply quuii- 
litie.s which e.\]>erience has sliown to be suitalile for the reqniroiiiciii.' 
of the maize. Tliese quantities will at least not bo injurious to thy 
maize, and tbev should bo sufficient to give some indication of their 
effects upon the germination of the wi'tcliweed and of the necessiiv 
of emiilor-itig perlnqis larger quantities to soenre a better result 
.\iiothor disturliing factor that lias to be reckoned with is 
the uiiei[ua.l di.'-trilnition in the soil of the seed.s of the witcli'.vwM 
Therefore there must be borne in mind tlie possibility that by' 
absence of witchweed from a pa.rlieular experimental plot mav he 
due, not to treatment, but to the absence of tlie witchweed ikth. 
Then, futilicv. Die substances used in the experiment are ci liy; 
soluble in wa.tcr or give rise to soluble products. .\n cxccptii'iiiillv 
licavv ra.in falling after they have been added to tlie .soil must iinvy 
file elTei't of d.iminishing tlie quantity of these substances in tlic s'lil 
layers wliicb contain the maize-roots. Such a rain is descriir.'il it, 
the letter Iron l\lr. If. Mitchell, whie.li is printed below. U’y 
results of tlie ex|)erimonts are therefore liable to bo distiirlicd I" 
exceptional couditioiis of drought or of rain. 'The latter diliiciil!'' 
may, of cour.se, be usually overcome l»v fresh applications, M hirl;. 
however, are only possible so long as their cost falls within the liiuii- 
of tlie prolit on a normal crop. For it must lie remembered that si 
long as the witeliweed exists in any quantity in South Africii, ' hu‘' 
can be no e.oniplcte and lasting eradication in any one di tik' 
Infection by wind-bloivn seeds it is impossible to prevent so h'ligi'- 
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tliere are seeils t.o lie carrieil. Thereto re tlie eost of any renied- 
of economic value must he'well Avitliin tlie limits of the prof:: 
a year’s crop. 

It was intenilcd that tliesc oxperinienis should he laid 
on five different farms, and in tliis connection I have great pleii^nr.. 
in ex]n’essiiig mr’ iudehtedness To the following genileineu iVi; 
their liind co-operatiem. viz.:- - 

Mr. f. If. ^fiteliell (Tiisiiy \’ales. Fascadale. Natal). 

Mr. A. Th 'riilhoald (Knaplirooko, fs]ninghok Flats), 

Mr. Weir (Koedoespooit. near Pretoria). 
l\Ir, White (Springbok Flats). 

Mr. W’illlanis (Springbok Flats). 

*dwing 1o tin; severity of the early drought prevailing on tlid; 
lavms, Mr. W'hite and .Mr. Willhun.s tleeidcd to postpone the PAjicii' 
luents to a more favourable season. .Mr. Weir ivas unable to Ir, 
down plots SI) large as tlmso originally planned. IMr. Mitchell ant 
.Mr. Tidboald earrierl out the experiments completely. 

1 visited .Mr. T’idboald's plot mi loth anil IGth April last and iki: 
ol Mr. \V eir on ISth .Viiril. In both cases a drought prevailnl v, 
the beginning oi the season and sowing was late. .\t Knapinw'f; 
the plots were situated on the reddish loam soil, tin appro.xutii':' 
analysis of which has been given on p. 175. The following is tIc 

record kept by Mr. Tidboald 

ntr2, 271h to 30th Decenilier.- - .All plots planted rvqi' 
portions of Nos. 7 and S, which, on account ol tI:'' 
state of tlie weather on 30th December, wei'c (V:' 
tinished until 3i’il .Tanuary. 

Later applii'ations of the Kiibstances used were made at t!:,' 
liine.s indicated on the iilan. The rainfall diiiiit- 
Dccember ainoirnted to inches, distiibutiM ovi' 
twelve da}cs (the falls on 30th and 31st Dccciiibsi, 
respectively, were 0-8 and ()'72 indies). In Jauuiu:' 
the total fall was 3’07 iiiche.s, spread over ekvet: 
days. Oii 9th and 13th January, respectively, tin' 
measurements were 0-55 and 0-58 inches, rhf't 
were the only two days on which the falls exi '-eikt 
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O'S inch. Anioimts of less tlum 0'5 inch fallijig 
witlihi twenty- four hours arc negliyililc iu the high 
temperatures prevailing on tlic Springhok Flats in 
January. TlicnJore the plots wore subject to an 
ahno.st imrelieved drought (luring .(amiary, and 
(■onse(lucntly tli(! earlv growlJi of iho niaizc was very 
slow— a fact trhich iiiilitatcd against llic .success oi 
the cxpcrinienls. 

Tlic resultsoii these ] Jots as .seen on lotJi and iOtli April were a.s 
follows 

Plots 1 ahd 2 — Tnff'ctittn severe, bill prybivbly nitlnr less llum in Ihe Controls 
A anrl Ji. 

I’lots S aVT) '1 — Infection severe; j'robably rturs'- tliufi in I'lei- I and 2. 

Plots 5 AKB G — Infeetion less .severe (bon in oUtei' jiloisjttpl tlui-n in tlie ConlroLs 
D, K. arid F. n'iio Ik>( re.suU.^ were obtained wilh double appli- 
cation of iiilrale i)i the lower half of Plot 0. 

Plots V and y — No clertidili'erenee hciween these and Couir.d' 1' and C. All badly 
infected. 

.Vt Koedoespoort tlie crop wa> iiiore hai-kward lhan at l\uap- 
linioke and the indications. tlipr<J'orc. less reliaWe. The rosiilts 
ivcrc. pci'hap.s, further conn Jicaled bv rlic iaef tliai' part ol tin.' area 
revered by the plot.shad l>ecn inarniivd during the previous season. 
So lai: iW they could hr- read on I8th April , the results were similar to 
those desciibetl for the Knapbrookc jJois. All tlm controls showed 
witeliweed alniudautlv am ! fairly tinifoitniy. I’lofs 1-5 and 7 (Uid 
Swei’c ill no niarke(.l respect better than the controls. 1 lot (> was 
supeiior to the rest in the size and stamina of the maize and showed 
less witelnveed. Both lliese iTsiilts were imnu marked in that half 
of the plot which had received a double a])[)licaTiou ol the nitrate. 

] have been unable to visit the plot>. at Bushy Vales, 
ill. .Mitchell has been so good as to send me the lullowiiig report on 
the results observed there: 

I’ascadale I’.O., 

A uto/. -2itli Mail: 1913. 
I’mfe.ssor H. H. W. I’E.vnso.v, Capetown. 

Be.\i{ Sir, 

I am writing this line to give yon tlie result of expeiiim iits with 
"itchweed. 1 am sorry they Jtave not been more satisfactory. 
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In tlio fiiKf- fiiso it was a very dry seasor. so that it was quite ’ai 
bcfoi-c I was able to get the, plol ploughed and planted. Then iny 
llie crop was nicrlv up we liad that vci-oi'd I'ain- -over 13 inclus i; 
less than a week- and that badly damaged the crop with big ws li,, 
throiigli it. In aildition to that, it was not easy to get a large pie' e 
ground unitormly bad with the weal ; a.s you well know, the wa- 
sliows gciiei'alK’ in patches, and even badly infected lands are iiiji 
uniformly bad. When, therefore, T came to take results of tls 
e.\])erimciLis it was, under all the circumstances, no use lacking tly 
cro]) and judging by tlic weight of mealies from each, as some \\('n 
far more damaged l>y the water waslics Ilian otliers. The hest I 
could do was to go carcfullv over the plots and. allowing for all ihi 
various items, judge on the ground as (o general results. The I'esiil 
was cerlaiuly that sodium iiiirate was most successful. Contml ,1 
was vei l' marked as hotween 1’lots 1 and 2. aud Plot (> was aliead u: 
anything near il ; 3 also showed well, .tstotlio other plots, wliy 
1 had allowed lor certain of the held heing less iiifected than ollici 
parts of it aud for ilie damage done hy the floods, I eoidd see Imt 
little lesiilt from either tl.e .salt or the cahium eyanamide, 
that, 1 should sav. the Plots 1 and 2 wort' hel ter thtui .5, Imt 1 caiirei 
sav if tliat. was the result of llie salt ])bis the soiliuni nitrate, o' il i' 
was not a belter jtart of the liehl. 

1 am afraid this will not help you in the work, as we sliiiiii 
liiitli have liked, hut it is not easy testing for this wet'd iti tlie ^.lllM■ 
xvav as one can test the result of a bu'tihhter on a cro]). Veil i;i; 
generally gel a. fair sized jiieee of laud of eipial value so as to eier: 
lair test for fertilizers. Imt llie [latehy nature of this weed is auaiii'' 
regular tests a, i d tin weather last setismi was all tigaiust us. 

Xe.xt year 1 propose to 'plough and plant this piece ol lam 
across the |)lots, giving it very careful attention, and I slioii!'! P 
able to j udge better jicrhajts the second season 1 1 tan the hrst as in i la 
]■nlliug etfect 1)1 tJiC. ehemieals used. Certiiiiii v sodium iiitiate arena 
worth) of further testing. 

Yours faithfully, 

H. .Mitchell. 
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The results of these three series of experiments iiproe fiiirlv well 
•i, seem to justify the eoiuTusious tlnit (1) tlie efl:oc( of the nitrate 
w , distinctly beneficiiil, (2) the inixtui-e of salt and niii'ate was less 
eft tive, (3) the application of tlie salt made litth' diiferotu'e to the 
v. ji hweed, and (4) there was no result at all with the cvaiiamhle. 
■[: . nitrate certainly should he. further tested, and it mav he that 
iiiricased quantitie.s both of nitrate and of salt will give propor- 
tionally better results. 

These results further suggest certain conclusions as to the 
nature of the action of the nitrate. As was pointed out above, it 
was e.Kpocted to act in two ways, viz., to produce (1) a (piickenmg id' 
tlie early growth of the maize and a conseipicnt shortening of the 
period during which it is liable to he most seriously injured h\' the 
parasite, and (2) retardation of the germination (dl the wilcliwoed 
send. It was e.xpected that the cifect of the .sodium cliloride, if 
iUiv, would l)c much less with regard to No. 1, hut would lie approxl- 
inatelv the same as the nitrate for Xo. 2. W'lt are t hereforo prohahlv 
justified in concluding tliat the slight henelicia! elfect of tlie nitrate 
was due at least mainly to the early s<iinulation of tlie lutiize plant, 
and that its effect in prevenfing the germination of the wifehweed 
see l wassmall. And vet insmtalile (piautirtes both the uitrale and 
the salt do produce this clfoet. It is lliereforc prohahle that the 
(Hiantitics pirosent iti tlie soil were not largo enough ; this may he due 
I'itlier to the apirlicatiou of too smu.ll ipiaiitilies or to the leaching 
iitit of these substances from the soil helore they wore able to make 
their influence felt. 

Sodium chloride was emploved some years ago at Kentucky in 
an attem]it to save crops of lieni]) and tobacco from a root para.site 
whose habits in maiiv resoects reseiiihle those of the witcliweed.'^ 
So lar as is knnw'n, Ihe use of salt was not in this case t ned on a large 
Seale, '[’he preliminary Inals, however, indicated that with a 
sir lace dre.ssing of salt of the amount of two tons per acre none of 
die seeds of the parasite germinated successfully, but 1 lie goriniiiatioii 
ef ' lie hemp seeds tvas also prevented for a period of three and a half 


KuUcr. L. c. 
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iiiimtii:-, RUil at tlic cml of rhat time tlie isoil still contained too mi:. !, 
soli lo jXfi'inii (if llie free growtli of tiie hemp. With half i 'ijs 
fliiaiitity of .sail (about one ton per acre) the infection i,; 
tlii' lii'ooiuraj)c \\':is verr considerably reduced and the gerniinatsii; 
of I lie hem]) wa.s fairly .succes.sfiil. Tliis tends to confirm h.. 
view suggested above that the (juautitic.s of salt and nitrate u-el 
in (lie witchweef! ('.\:peritnents were not lai’ge enough. But ii, 
iuoi'ciising them we incur a doultlc risk, for we luay easily use ss 
miK'li as to stop the gorniination and growth of the maize, ainl 
fui'rlD'i'. the amount necessary to produce the desired effect oti Ilie 
witcliweed may be greater than tlie profit on the crop can stand. 

The natiue aiul e.’iteiu of the iuve.stigatiojis having now iteeii 
described, attention may lie drawn to the general question i,if tlie 
cultivation of maize. i)U witcliweed -infected latid. It is probafile 
that tlie nitrate aiul the sidt can l)e used in quantities sufficient ts 
clK.xik- the goriuinalion of tlie witcliweed seed. Tliese quantilict 
mnsi, liowever, be limited by economic considerations, iuid it is tioi 
Iji'obable tliar tln.'sc or oilier similar substances can be made 
(.■Ifectivo tliroughoni ilie wliole period of the life of the maize plan!, 
11 inlectioji during the early stages of the maize can be pre,vetilcii 
tlie crop will be savei.L There are still the witch wcerl plant.s 11111111(1 
from seeds geriinuatiiig late in the .season to bo re((k()ned with, 
riiesc injure the maize ))laut, but will not as a rule prevent it inii 
setting seed. But if they themselves are allowed to set seed a yearly 
iulecthiiL ol the huid takes place. Apart from this, the presence el 
the eilcliweed [il.aut in many ilistricts in a wild state and in native 
maize pati.-hes con.stitutcs a lasting source of re-infection, Sonic 
have liojK-i.l iliat in the natural course of things the parasite woiihl 
wear itsod out, and that the jirobleni would be solved, by iiaiunil 
agencies, i’liere ns iiotJiing impo.s,sible in this view, but it expre.-se- 
a degree oi optiiuism which, iii the oircuuistauces, is altogerlier 
uiiWise and uiijustitiable. There is not the smallest real rea.son t(.' 
liopc teat the pre.seut generation will .see a tliminution of the pe.o 
c.x’cept a.s a ie.sult of jtrojierly de.sigued repressive measures. On ll'c 
(omtiary, it ,8 rather to be feared that unless such measures are 
succe.ssfully applied throughout the witchweed area, its ravages will 
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l,ef' ii; greiitly extended, and maize cultivation on eerlai)i wide- 
„pii I types of soil M’ill become imjjossible. Tlie problem i.s 
iliP! fore one of extreme gravity, 

!t is tlierefore not suificiejit to .save the maize crop. It \vill. in 
^lljilIon, be necessary to ado])t. every jaissible means of ]ireventing 
ivit’ loreecl plants from setting seed. This ixiiuts to the urgent 
jiei i’ssitv of a more general application of the metlnjds i>f iutensi\'e 
.igrit ulture to the eiiltivation of maize. In stating this conclusion 
it is realized that a htrge proportion ol those cvlm are engaged in the 
lu.iize industry arc uonfronted with dillicuHies arising from short tige 
ollidiour and other ( iuises. It nuist nevertlielcss be urged tliat tiiere 
appears to be no reason to horre that the niaize distiii'ts will ever be 
free from this post, unless it is found pos.sihle either to obtain 
iahiuir enough to keep the land clean, i.c., to prevent the witehweed 
[roni seedling or to given)) tlio cultivtition of the nuiize on soils 
wltic'li are peculiarly favouralde to the witehweed. 

.V further measure which cannot hiil to rcdnc); the rate at wliicli 
die witcluveed is now sprea,ding is the iido)>i ion of a system of rotation 

■ if crops, as was uiged by Mr. h'nllcr.^ The maize is the only South 
.Mi’ican crop over which thi.s piinisitc hits obtained a coiipplete 
lunstcrv. In fact, there is no otlier which has yet been seriously 
injured by it. The ordinary [leriod ol a rotation is certainly not long 
enough to free the laiul of living seeds, but eveti if no seeds dicti 
within the period, their opportunity of pnodueing a fresh crop 
Would occur once in a period of years instead of annually as at 
present. 

Where land is Inidlv infected, there is one method of eradication 
which is perfectly satisfactory in all resjtects, save those ol money 
■tin! time. This, the method of " tnqijiing.’' has been ])rovions,ly 

■ leseribed^. ft tlie held is .sown with maize and ))loughed tip a month 
liter, all the witchtveed wdiich has gerininatotl in the meantime i.s 
ilestvoyed. If this jtrucess is re|ieated often eiiotigli the .soil will be 
cleared ol witehweed seed, hour or live such cropts during two 


‘ l'’ullei'. L. c. 
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suci'essive veais woiilil prol)ii1)ly reduce the seed, in even a ri; 
liadlv inrectoil Held, (o such tiuinhcrs that intensive cultivati. n i:; 
later years would reduce tlie loss to a miuiuium. Poor soils 
he iin])roved by .so much groeu-nuiuuriug. But the cost in t nii 
eases at least will he ])rohihitiv'e. In such cases the. land shoui!l !„, 
used for some ci'op which does not furnish a favourable hos- |iv 
witcliwcu'd. 

r am iiidehti'd to .Mr. J. Burtt-Davy for supplying me .ritf 
iiifoi-inatioii regarding the distribution of the witchweed : t,, 
.Ml'. T. 15. Pole Bvans ami to Mr. 11. .1. V'i))oud for the hospitaln v h; 
their r('s])eetive laboratoi'ies : and to .Miss M L. Stephens unt 
Miss II. .1. Davison, who have assisted me witli the experiniem,;! 
work', the greater part of which has been carried out in tb 
liiifanieal Laboratory of 1 he itionth African College. 

l\ K. Since I lie idiove was sent to press a letter from Mr. C, [], 
Mill hell ami a paper by Dr. Ileinricher (" Rinigc Bemerkungeii ziir 
Rhiiiantlicen tlattiiug Striga.’’ Pn-r. d. D. Ges., XXXI, H,5.) Imw 
hieen rm-eived. The following e.xtracts from Mr. Mitchell’s lettei; a; > 
])nblislied. sim-e they liear directly upon the feasilnlily of using la'-g 
([uantities of sa.lt. (see p. l‘J9) to check the growtli of tl" 
witchweed: -- 

*' Pasoadalo P. If . 

“ Natal, ()th June, Idb!, 

■' Tlieia- are two jioints arising from your letter that I v isli t. 
re.fer to. The first is as to the use of salt in large quantities. Wliei 
the expei'inieutal plots were wcdl up 1 was ])lantiiiga very late lielili i 
mealies, and lliejdom 1 and 2 (see p. 1!)5) looked so well then that 1 
thought 1 Would like to see for myself wliat a good dressing el s.ii' 
would do on a ]r.ece of the late field tha.t I knew was bad with witrii- 
weed. 1 told my son therefore, who was in charge of the ploughing, 
to l.m'adi list salt ovei' the part [ knew to be Iiadlv infected, i lw 
was done, Inif as it was only lor a trial to please myself, the gi'Siui: 
was not measured, neither was the salt exactlv ; on one uiei s tki.’ 
.salt was put on very tliicldy. This crop .s' now up and drying olf;it 
is a poor crop, as all our late crop.s are tliis year. But the impi ’I'taiit 
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p,,;,,! I wish to jneiitinn is tliis : luy sons assure me that over ilie 
1 ^,, ' where the salt wiis spread broadcast tliero lias been iio siau of 
witchweed, though in the grass lauds near it has shown very 
It,, iv. I have not made a personal ins])oction of that huub vet an: 
qiiiie satisfied with the statonients made by my sons, as they a-re very 
kow.’^ 

In the paper cited, Dr. lleinricher questions the a.ccura(y 
,,f the statement jireviotisly made that the witchweed coni]iletes 
its life-history during a single year. This statement lias not been 
Hindi' for witchweed in the wild slate, with regard to which tlie fads 
lire not yet known. 1' or witchweed as a pariisitc on maize, how evei . 
it is uiidoulitedly true. .Vjiart Ironi the fact that the maize is itself 
an annual, we liave the results of the following e.xjierlment (^'( . 12) 
wlui'li are conclusive ; 

Aii]::ust ."•fi-ds n vt-iM tl fmm ^^r. < Itiiidr I'nll. t' (< < <1 In. 

iiiiii ill Niiliil ill July I'Jll). N-td iihn,,| \y\\\, .hk! 

s-tciTli/nl '•ilvcr-Miiifl. 

imi. -111). -A jiDt iTiliurf jijt (.IcstTilifd aU.\(. ([I. 1 T I i l>ui n 

ntaizr siM’il. 'I lit- Mtil iist-d mus I'li-uulil Icoiii K(icili>i'>jiiMii ! . 
(’jvlttria, and u’a:< furdully bUuix- Uin- u.m*I. 

lyll. N'.ivciiihcr dlh.— Oni- l)iv)D>ry Kiiit: mh d iiltini-d. 

11)11, DctTiiilx i -Mi'i/.i- I'hini vi-j-y .-.nuill. 

Il'll. ,, U>lli. .. .. ^Imwinu Ital di't.i.ili.»urath)ii. 

I'.HI. •JDtIl.— .. .. witll tilily live IciUC.S -d vvllirh tu,. ,uv 

wiliRTcil. C'ulturr t'Xainiinal. Mnn) w jfdtw. cii 
foMiid. Mai/r pUfil iftiitut-d. S.d 

D'ltliu-'t d in pot and Mau-red uii li S.trhV ('ultiiic 
Silution ; two Iiiivizt srctl-: pitilitfd. 
l!)l». I't'lii'ibiiy iDili. duo iviti-liiUT'd plaiil appi-arcd uU<vc fho 
IIIIJ, .. .'^octiihI \vilcli\vci.'d plant appoifrctl, 

ini2, 2'Jili. witt'iiwi-cd in I'ovvir. 

l'i|2. Mart'll t(h. -Kloivoi'' wifluTiiitr. ScCoinl witoliwci-d plant in 

I'or jniiilential reasons these plant.s were not given an oppor- 
tunity of setting seed. Similar re.sitlts have been obtained in other 
e.vperinients, and Ihev jilace bevoud donbi the conclnsion that, as a 
I'lirasite on the maize, the witcliweod jilani flowers in the same 
season as that in which the seed prodiiciiig it germinated. 

Xational Botanic (farden.s, 

Kirstenbo.scli. 



PUSA PEDIGREE SANIWAL DAIRY CATTLE : ANNUAL SALE. 


A'l' llu' roiichision of llie -Meetijig of Ilic BoiU'd of Agric\iltuit 
held id I’usH an aui-lioii sale of pedigree dairy eow.s and young malt 
stock AVHS held on iJie lS<li Eeluuary, 1922. The sale was well 
attcmled aiul jiiost of ( lie stuck olleied fomul a ready sale. lls. 3Uo 
for a 2-yeiU' old Inill was the to)i price. Tlie cattle were sliowii in 
e.\cellent bloom. Mr. Milligan. Agricultural Adviser to tiit 
(loverjimeui of India, in opening the sale pointed out that the Pu.sa 
hci'd had now reaelietl a stage at which the surplus stock exposed 
for sale were of excellent ipiality. 

When tile linal aecounts have been settled, it is e.xpected that 
00 head will average lis. l.jO. The stock went all over India, and 
tlie distribution of such petligieed stock (liroughout the count];.' 
will be of value in improving dairy lieids in India. 

Mr. Wynne tdaycr acted as auctioneer and managed to dispo.w. 
of all the animals in 2l hours. [II. S. Hexdeiison.] 

* 

* * 

THE CONNECTION BETWEEN SEED-WEIGHT AND 
LINT-WEIGHT IN COTTON. 

The (juestiou !s often asked as to whether any attempt te 
inc'i'casi! the weight of lint on the seetl of a cotton plant will mciiii 
itlso an increase in the weight ol the .seeils IheiiLsolvcs, or whether it 
will Ix' accompiuiied b\' a diminution of the seed-weight. In the 
ciise of Eg}’23tiau cotton the question has been answered by the woik 
of Balls, in that of Sea Islaiid cotton by the woi'k of Harhuul, 
and i)i the case of Cambodia cotton by that of Hilson. All these 
investigators hnd tliat, for tlie cottons with wliich they have worked, 
an increase in the weight of lint does involve an izterease in the weight 
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,if 'I’.ed. or, ill oilier i?onls, that ihero a ])c»siiivT' coiTelation 
Ik;; , 'cell ilie two (_[iiafitiiies. iiiid they increase or ileereasi' at the 
,Knic time. 

Does this correlation apply oeuerally ; W'e have had '.lie 
,i|ii,ortumty of testing the |ioint with three pm-e .strains of tlte 
Kilt 'Oils of Diijarat. all belonging to the spei'ies ti'o.s.so/pooc 
jiefhnceum. These, were— 

(1) Gofjhari E, a coarse, short staple tvpe with a vei\- liioh 
ginning percentage of 48 or over. 

(2) StiHee-Brnach I A (cylindrical boll type'). This is a giiod 
ijiiality Surat cotton witli a ginning percentage of about :1S. 

(3) Sndee- Broach 1027 A.L.F. This represents the. best class 
Ilf Xavasari cotton and hence the best staple eoiioii in tbijarat. 
Its ginning percentage is about 31. 

On testing the question with aliout mie huiidrcil plants ol 
well strain the coucliisioii of ]jrevions workers with other tvj.ies of 
cotton was confirmed. In each case there wasa iiosifivecoiTelalion 
between \reight of .seed ami weight of lint per seed, i he act ual ligui es 
in each case being as follows : — 



Co-eflicioiit ol 

1 Probable 


; corrchifioii 

fiTor 

[. iio^hari E 


+ llli:! 

2. Siincr-Broaoli 1 A .. 

(l-Bi 

U'C,*) 

2 Surtfe-Broach 1027 A, L. V. 


-i- 1H)4'J 


■fust as in other taqtes of cotton, therefore, an increase in the 
weight of lint per seed involves usually an increase in the weight, of 
tile seed in the (lujarat hcrbarcain cottons. [.\l. .L. Tatel.] 

* 

SCIENTIFIC AND INDUSTRIAL RESEARCH. 

Thu Report of the Committee of the Privy Council for 
tii'ii-'iitilic and Inhislnal Research, lor the year 192(1-21 
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SfAtioiierv Offico, I’rico l.s.). like its predecessors, provides ii iii,,,. 
compudicnsive and informalive review of tlie entire field ol acti'. ii\- 
of oriraui/ed research. The textile industry as a whole fici i,,, 
laiceh- in the ro])ort. as inighl he expected, and whilst a sinuin.,iv 
of f lie rcfei-euccs to ihe activities in this important sphere i,j;n- 
indicate the c.xlent of the ground which is heing covered, yet all 
who are interestivl in the Vitsl movement of organized resean!, 
sliould not fail to read the entire rc))ort if only for the purpose nf 
seeming compara1iv(> information as to activities in res]iect of ih.. 
various industries alTistted. lor it is to he rememhered that indiisiriis 
are more ol' less interdependent. The report of the Committee of tha 
I’lit'V Council is a hrief statenumt followed hy the more e.xhausfivr 
report, of the .Vdvisory Council. 

The Committee ]>oinfs out that, in addition to the limitation ol 
the estimates for the current linancial year, they have caused to he 
pi'epared. in accordance with Covernment instructions. ])reliminaiv 
estimates for i <(22-2:{ showing a saving of 20 jier cent . ol the estimairv 
of the current year. Tin.* curtailment of resources, due to linatuial 
stringenev. is causing hodi the Cniniuittoe and the .Vdvisorv 11 
\‘ery great anxiety, and the limitation is certain to invol.r 
|)()st])(menient of a eert.iiii amount of research work'. hh.ir the 
11)21-22, the estimates were rednet'd hy t” per eeiit. 

The tCmminee specially mentions the important work nn h.!- 
taken during rlie vear liy the h’uel Uc.searcli Ihiard. a long series nf 
I'XIHM'imeids on tin.- cifee.t of steaming various coals in vertical g:i< 
retoUs having heon completed and. a- re|)ort issued, d’lie exjieniliciiv 
on the Cnol llescareh Station during 1!I20-2I was nearh’ t.iu.oi'u 
whilst elsewhere {han ai thestation the oxiionditure was £3.liS:i. hu 
over £3.(i0il wa.s received hy way of sale of hy-produels. Tla 
estimali.’s for the coming yea.r show an expenditure, after teecin!'. 
of al)out £55,000. 

The mindier of industrial research association.s now approved hv 
thc department is twenty-six, and during the vear ending :!l'i 
.March, 11121. grants to associations amounted to £74,557. ris' 
halanceof tlic IMillionluiud Ihenremainiiig ime.xpended was £1)03. '-’he, 
and of this sum a iarge percentage Iia.s alread}' been earmaikftl 
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Jill . ,so(.'wtious already formed. I lie total e.\|)endiliire mt s|u'('ial 
in aid of sr-ieiitific investigations amounted to £2n.!)12, and 
pi,, idon is made amounting to nearly t'.l.diHi for their cont innaiu-e 
iliiii'ig the current linancial year. During the inadi'inic rear l<i2ii-2[ 
iiiie Hundred and tliirty-two allowa.nees to students uinc made. 
i,e\eniy grants to research workers to undertake independeni 
iiviarch, and forty-tliree grants to scietitilie workeis to imakle 
tliriu to employ assistance or jtrocnre e(|uipinent. 

'! lie e.vpenditurc out ol tne vote ol tlie de|iaitnient dnrini.; 
Ill2ii-2i was £402. 050 --made ttji of DfT.'kSdl from the l'l.\e!ie(|iiei-. 
i;:!S 022 from interest of the Million Idind. and ro.'t.stii; from fi'cs 
fur tests, etc, d he lull total of exjituiditnie id the ilepaai meul 
Wits C.r)52,2l!). 

The report of the .Vdvisory Coniicil coveis from 1st .\ugust. 
i!)20, to tflst July. I!t21. llelerring to the linaneiiil aspi'ct of 
the work, it is stated that srientiHe researeh ts the main, if not the 
tinlv. source of fresh ])roduclivity in indnstiy. and it is only ly 
increased produclivity that the world will liiid a wav out of its 
present ecnnomic dillicttllies. .\iiy reduction in the expicnditmv hv 
(lotenmie.nt on researeh winch is considered hv re.s])oiisilile mon of 
science to bo, needed will react tttosf ra]ndlv, at the noitit where 
we are natioirally weakest, on the ntttnbcr (not the (jUitlitv) id 
com])etent investigators coming forw-ard. The elfect of even a 
teniporai)' set-back will be long continued and may be htsting. It is 
rertain. the report adds, that nnless iniTea.sed |)fovision is made loi- 
the department in futttre vears it will he inptossible siieco.-sfullv to 
cany out the duties (d co-ordinal ion hiid upon it hv the I hivernment 
ill the mierests ol econoiitt'. 

llelerring to the Jfiitish ('otton Indnstrv llesearch .\s.sociatiou. 
lie- lleport savs. the .Vssoiiation ha.s begun ins estiua,! ions into 
die structure id cotton lilnv ; the effects of hacteria in causing 
act i‘i mralion of cotton and cotlon ooods ; the constituents ol rav.' 
'"tteii; and the moisture content am! drying of eotton, ih'teclive 
uziiig, the variation of tensile strength with twist, nieasnrement id 
dit‘ I , gularity of yarn, sirength td' varns. under a varying stress. 
Capons on these problems have jiot yet been issued lor want- 
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of lalioratoj'v arrommodatioii lias considerahly hani] Tpi; 

the M'oil'. Tlie Assofiatioii. liowover. is looldng fonvard tir th.. 
time when its lid)»ratorios at the Shirley Tustitute, Didslniry, wid 
fullv ccinippcd. This Association has iiudertaken a survey oi r!.^ 
litei'atiiT'e relating to the cotton industry, and ahont 2,000 h ioj'c 
and pamphlets have heen catalogued. The Association li:,. 
received considenihle financial assistance from the trustees of if,, 
t'ottou 'I’rade War .Memornd Fund on the recommendation ol r!ir 
Codon Heconstruclion Roard. The Association has received tto 
sum of £50,000. anil it is uiidersrood that it will receive fuirlie; 
contrihiitions of £80,000 ]ier annum [or five years. This grea: 
accessiou to its fniuls. it is pointed out, will afford a goni; 
opyiortunitv of demonstrating how orgaiUTOd research on a m. 
operative liasis can he of benefit to all the branches of tlie indiisti v, 
of flif Texlilc I Xoveiidier 1921.] 

* 

* » 

QUEENSLAND COTTON GROWING : EXTENSION OF THE 
INDUSTRY. 

The Australian Cotton Crowing As.sociatioii, Limited, la- 
decided to hi'gln operations in Queensland, where cotton, has lieoi. 
grown for the past .50 yeans, having heen first introduced at tii‘ 
time of the American Civil War. Cotton growing was then Ci.iiia 
on proiitahly, hut later it was abandoned owing to the lack of < hear 
labour such as was availalile in the L'luted Htates. 

This season aliout 900,000 lb. of cotton was produced ia 
tjueensland from 1,590 acres, and it is anticipated that a higher 
average will bo attained later when the growers have acquirer 
more experience. Judging by the applications received for seed tw 
ne.xt season, it is e.stimated that 14,000 acres will be planted. 

Discussing the prospects of the industry with a represenbitive 
of “ The Times ’’ Sir James Hunter, Agent-General for QueensUuuh 
said that the increased cost of production in the United States luui 
the higher prices ohtained for cotton had made it possible to c;un' 
on the industry in Queensland with white labour. The land in tha! 
State cost only one-twenlietli the price of cotton laud in Arne: ica. 
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LoNO STAPLl'. f'OTTOX. 

Ir, W. H. .Tolmsoii. F,T...S.. lia-. rqiortpd tliat the cottoji 
i;:: area of tlie State exleudcl foi- 1 ,3(i(i miles along the coast 
,! 200 miles inland. Dealing with the nortliern lieli. lie said 
lie latitude, cliniate. and soil were similar to those' of tin' 
tir.eoi'an cotton lielt. and heing I'atlier nearer the e(|iiator we're h'ss 
iijji;;,' lee damage from spring and aiitninn frosts. 

Sir James Ilimter aeleleel that the (^neenshinel (lovernine'ni hail 
iiiliiiiiited their willingness lee make leinel availahh- lor the' i i)in|ian\-. 
j'lie lion. Hohert \’aughaii was neew eni his way to .\nstralia in 
riiiine.xion "'itli the preijeet. Mr. .Vrinstreeiig. whee hae! leiaele ivpe'ateel 
investigations intei leitton greiwing in .\inetiea and Kgept. wenild 
iiiiii Mr. Vaughan early ne.\t year, i’he e-emqeauy had plae-ed an 
iii'iler for a saw gin which woiihl In' elespatched anel erected in litiu' 
liir tile' treatment of the e’entiing seaseni's crei]). \ smaller gin eil the 
nillei type tei deal with the hmger sta])h' e eittein wliie h had lieen 
eiiiwii successfidly iti (Mit'enshinel was alse> lei liei eirdeied. It was 
!ie)|)eil that the' le.mger .sta.])h' vaiie'ty wendd tiltiniately be the 
jii'iiiciltiil vaiiety grown there. Samjiles eef this hnig staple eotton 
liad been testeel hy tlie Imperial Institute and by the .Manchester 
(.’liainfier of Cuinmercp. anel they were e emsidered to he almost eqtiid 
111 ligyptiaii ceitton. 

(Un\R.\N'TKK Ol' ISrf. I'KR I.lf. 

So far no I'otfetn disease had apjteareel in (.Uieetislaud. and every 
jiieratitiun was being ta ken to pj'event t he introdiictieni eel eliseases hy 
iin|jiirtations of infected seeel. 

" Last year." continueel .‘sir .lames. "I arranged with the 
Ihitish Cotton (Irowing .Association that it should guarantee ISeL 
peril), fell' live years for long staple euttouol the quality that lias 
been submitted to tests in this eoimtrv. witli a limit of .£10,000 on 
the total loss to he borne bv the Association, i'his was done to 
encourage eottou growing in tjueensland. as it was found that 
fanners who had already engaged in other agricultiiriil operations 
"'ere disinclined to take up cotton growing witlioiit some such 
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giiaranteft. Tlie first consignuieut of cotton under tlie giiai irirt,. 
scbemo has just readied ^fanchester. 

' It is possible tliat Italians or Maltese will be encouiag ,i • 
take up cotton growing in the State. Settlers of the fnii,.. 
nationality have already proved satisfactory in agriciniiii,. 
disti'icts, being both industrious anil well-behaved.’' [The I'ii,,,.. 
Trade Supplement, 1st October, 1921.] 

IT 

+ * 

COTTON RESEARCH. 

’’hiROUGH the conrtesv of the British Cotton Industry Researc;. 
Association, the Secretary of the Indian. Central Cotton Conuuittet 
has sent the following abstraet.s for publication ; — 


KHEUDINC OF COTTON FLOWER BUD. 

A general discussion of the caitses of shedding in cotton in wlii' i. 
attention is drawn to R. E. Lloyd’s work and conclusions. Ii. 
addition to the structural and onvironniental causes indicated liv 
him, genetic factors are prfd.ial')ly largely re.sponsible for tonn.. 
shedding ; for e.xainple, blasted buds are due to hered.itan 
malformation of pediceL. [Jour. Heredity, 1921, 12, ItO-'dh. 
0. F. Cook.] 

CONTROr, OF BOLL WEEVIL. 

The destructive power of the cotton boll weevil is increasing t- 
the insect becomes a.c,diinati;;ed. The infestation is stiroa'liiiL 
rapidly tiiroiighout the American cotton-growing area. Id 
Department of Agriculture states that the pest can be (■oiitin’le 
by the application of calcium arsenate dust at the right seasnu s'.:': 
in the right way. A propn.sal to prohibit the planting of coti .'iii't 
one year lias been made. Parasites which provontlicbol! weia ih’t; 
iuf'R.a<ing in number aiul elTectiveuess. A. method of fuiuiga' i'Ci 
seed has been developed, as it i,s somctiinos necessary to tiicisp':- 
seed from an infe.sted area. [Text. Rec., 1921, 39. 

W. Whittam.] 
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CONTEOL OF FINN BOLLWORM. 

uiuigation tests have shown that infested seed can lie 
,;itid';ii‘torih' disinfected hy catlion bisnlpliide. Ilvdrogen evanide. 

a' iiospheric ])res.snre, has not snlliciont penetratinir jiowei- to be 
c^te‘. n^■e to tt greatef depth tlnut a fen' inches, d lie use of avsenical 
poiseiis in the field for the control ol pink iiollwonn lias vieliled oiilv 
negative results, riielarvte oftlipjtink boltworin ai'e \'et\' ri'ststaiit 
to water, and have survived forty-eight hours immersion, and larva? 
in iliy bolls have siirvivetl a pieriod of .seven or eighi davs iminer.sion. 
L'aiebil study of malvaceous plants other than cotton have been 
niade. to determine the possibility of tlieit .seiving as host.s for tlie 
pink iinllworm. In no ease has the phnk bollworin been found to 
mfeet any of these plaut-s in I'exa.s. [Aijne. Xews, B. \V. I. 1921, 
20 , 90.] 

Microtomy. 

A rapid method for cutting luicroseope sections of cotton 
Viuns and fabric.s is de.scril)ed. Briefly it consists in mounting 
ilie specimen on a slide with cellulose acetate ot nitrate solution 
aiipliod in layers, stripping from the glass when dry, embedding in 
iwrallin wax and cutting on a .bmg microtome. Agar-agar' has 
licen found to be the best adhesive for mounting, ami sections 
mounted in this inediuni will stand repeated a]m!ications of 
allotliiie reagents without falling over, [-/o.-o' Ti.d. Lisl., 1921, 
12. 99-100. R, S. AA'illows and .A. ('. .Alex.ixder. i 

* 

* * 

SUGGESTED PROGRAMME FOR FARMING IN SOUTH CAROLINA 
UNDER COTTON, BOLL-WEEVIL CONDITIONS. 

1 in: Indian Trade Cominissiouer in London iias kindly lorwatded 
lo lilt' Indian Central Cotton rommittee a cojiy of the toHowing 
imU' by Mr. Da-vid 11. t oker, of Hails Vdle. Bouth Carolina, on a 
|iio[)(isi'(l programme of farming in that .Nate to meet cotton boll 
''■fevii conditions ; 

i 9e nrareli of the boll weevil across the eottun belt has been 
•*' leii'i'miiied b\' panic ami demoralization. I'armers. bankers and 
ineicliairts, frightened by one or two years of heavy losses, have, in 
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lUiUiv cases, ciirtiuled openitiotis and credits to tlie points 
IfU'tinnc was stifled and labonr was forced to leave tlie coinr \ ■ 
jncvcnt stai vatiou. Idiere are signs tiiat a similar panic may .i , 
in ]Kurs of tins State unless means are taken to re-a.ssure the j , i,;, 
and point out a safe cinirse for agricultural o])crations unde: s 
weevil conditions. To this end a group ot practical tariiKM^ 
Iiiisincssmen. in co-operation with the hxtcnsion Bureau. 1;- 
:studic;l tlie situation in the light of llieir own experience aiu: t!„- 
ot other States and the accumulated experimental resulw , 

( iovi'rnmental agcuiciiss, and heg h'avc to present till' toHuwi!.. 
siigcestions and programme as one which will meet the sitiiaMs!. 
prev'eii! ing demoralization and enaliling oiir tarming and Imoin.. 
interests to eontinue jU'otitahle ojierations. 

It is (>specia,!l\- im|iortant to (irevcnt our peojdc li,,;;, 
stampeding into new and untried lields id’ agriculture in wlni;, 
tlie\- will fail for lack <d informal ion and exfiei'ience, l’rumi>i;, 
new ero])s shotdd of course lie tissted and where juoved succr>-i 
.should be iiicrcasei! as rapidly as the ])eople gain e.xperiencc hill r 
fast cr. 

The pi'oUlem is not so miicli as to wlial to do as it is !i, « ■ 
l■(‘-assui•e the people and giu tlie information of liow to ]iroisc(; ■ 
everv farmer, rentei' and shaie-crojijier in the State. This in;:-' 
hedoiie, ifit isdoneat all. hy t lie larger farmers. merelnuUs. 
and lU'ofessional men who slionld make it tlnur husiiiess to om : 
the isidated larmers and tenants and discuss with them 
[ji'ograinmc of o|H‘ration.s under boll-weevil conditions. I. 
gieatest resyKmsihility rests upon the landowners. If they le 
eoin>> io eon' inue 'o own tlieir lands, tliev will be obliged lu -ec 
it tliat those who farm them have correct information and elu'ii'i 
supervision, for the average farm tenant nul.st have sympudat 
and correct in.struction and active supervision until he thm iuys' 
leains the new methods of operation. 

.V few broad priiwiple.s id operation for the whole Stam rn 
be .suggested : 

First. Destroy immediately all cotton .stalk's as soon as i i s riis 
is gathered. This will prevent the batching of millions c: iie' 
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(luring October. The old weevils tlo lud hihcrnato until 
„],i .,i-;(ther and the dc.structimi of their food .su|i|tlv will cause 
.j.p:i CO flic before frost. The cari'yiiig out of this suggestion at 
a imperative and everv effort should be made to iudiuT 
VP, , fai-iuer in the State to do this work at oiiee. for. if cud v a 
:p.v 10 it: it "'ill have little ef£e<.-t in jedueiiig luwt vein's weevil 
.ni'inly. 

Serninl. Buriug the fall ami winter destrovall covei' in wliic h 
.vpfviis niav be hiding, luiruiug ditch hanks ami luargius of woocts 
iiiil r'eauing up around stuin))s. I'odder ami liav stireks should not 
hp allowed 1() remain near cotton fiedds. 

I'Jiii'J, ('cittou should he liberellv fertilizecl with a c-juic-k ac ting 
■utilizer eontainitig about 50 lb. of avalhilile phospliorio acid |ier 
i( re, iinimonia ami potash to lie used aecordiueg to the ehai'aeter and 
iflative [ertilitv of the soil. All applications of ammonia should 
he put down liefni'e the. michlle (d' .fnne. Over-doses of potash have n, 
u'lulem’v to delav matnritv. Whore the weeci grows tall only a small 
iirnoiint of aintnonia siinnld he used as ir always delays maturity and 
fiifoiii’iiges overgrowth of stalk. 

[■'niirih. Marlv planting of approved varieties of eotion with 
pieiitv of seed. The fanner should save at. leas' thi-eo Int.shc.ls nl 
good ^eoil for each aere he is going to plant. Me should plant at 
li'ast two bushels before April I in tlm lower half of the State and 
hefiiie .\]iril 1 1) ill the upper half cd'the State, reserving a bushel 
pri' ac'i'c, If a stand is not seenred bv the hr.-t planting he should 
pl'.nt ovei not later tlnin April lO in the lower hall or April ’20 in 
■It iiptior hall. If large cjuantities ol seed are used gc>ad stands 
fp' iiMiallv sec'ured from extra earh' plantings and the e.xjicrienee 
i' tipi* under boll-weevi! coudilions tlie greatest crops are always 
'apli' from the earlie.st ])!autin.us. II slamls are not .seeured at 
o'lniiarativelv earlv stage, the laml intended for eoltoii should 

pul info other crops. 

'' [fill. ( otton should be left Thick in the clrill. This distance 
-li'iiiM with the height of the natural .growth, cd'the ])laut, 

■I ''I b' not heiiie too close as a minimum and S" or lb" as 

r> 

^ nia.xiinuni. 
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fiixth. Tlio. qiiostioii of ])oisoiiing for boll ivecvil is still i;i 
experimental state but voiir rommitteo believes tliat poisoniii. i- 
ealcium av.'enai e is \a.l!iali!e. especially if <lone at the propc tiif;, 
and iimko' favniirable cmiditious. TTeavy damage from hiss 
li(;(^ fnllowing diistiny with caleinm arsenate early last Aiiy;.- 
makes ns d(inbi!'ii! as to tills treatment wlren applied a; t! ■ ■ 
time. ’Idle weevils slmuld also be picked from tlie iilant in it, 
carlv stages, and as soon as punctnred squares are liMtif 
tliev should be ]Hcked iij) twice per week until mid-siimini,; 
Eaiiid and lliorougli cultivation at all times should be enijik in 
and the crop shmtld be gathered as fast as open to ins;', 
a liigli grade. In no case .slioukl more cotton be plaiut, 
than can lie jiropeidy handled at all stages and prnuijin; 
picl'teil by the labour on the farm, for it is the height of Id:-; 
to jdatit a. crop aiul let tl;e boll weevil eat it up for lad; it 
attention or allow it to beei.imc bine in the fields for lack of picki;.. 
force. 

'Idle e.vperience id' many of our best farmers and mimen";. 
experiments conduct e<l tuider the auspit.-os of the Ex])( rirno; 
Stations iirove that it is absolutely essential in tdiiiov , 
sections to ii.^e around :jo0 lb. per acre of acid pho.sphate hiit-; 
cotton. In most cases if the amounts tipplied vary mUiL: 
eitlier above i>r below tliis standard, tlie crops wei- )''■ 
profitable. 

Everywhere it niiisi be insisted on that the iudividua,l farirt-: 
and tenant raise an abundaut supply of food and feed and tliai 'k' 
food and feed be [ivoperly conserved. I’he man with a criii fuU 'i 
corn and lia\ . a smoke-house, full of meat and molasses, a Juiidiv. 
bushels of sweet jxitatue.s in a storage lioiise and a garden kill ' 
vegctable.s cauiiot be ]nit out of biisine.s.s bv the boll weevil or ;s'‘V 
other pest. 

Storage iioiise.s for keeping sweet potatoes shouki iv 
everywhere constructed, as this is one of the greatest (’rop-"r 
have and one which every farmer can raise. 

The note concludes with special suggestions for I’lfinf’. 
tracts of iSouth Carolina. 
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COTTON EXPERIMENTS IN MESOPOTAMIA. 

The paper describes an experiment carried mii witli a variety 
,,.-n of the American Webber 49,” called '• ilcsejiot Wliite.” 
lie of lack of irrigation, owing to disturbances in the country, 

1 a -,0 lb. of seed cotton per acre were (ditaiual over the 80 acres 
for the experiment. Otlier experiiricuts giving promi.se were 
ciuricd out ttith ligyptian cotton. There is now enough seed of 
)lcso))ot White available tu plant 2.0(i0 acres. The experiments 
icivi.' sliown that the industry would juoviilc full-time occupation 
lor Aiadisdniingtlic summer months ; even with irregular treatment, 
viclds equal to the average of Egy])t can be obtained ; the Arabs 
can I'c taught to cultivate cotlon intensively as in Egypt ; and th.at 
cotton growing on a large scale wouhl piovide for the prosperity 
,[ tlte country in general. [W. E. in ■foitr. Tni. but., 1.2th 
December, 1921.] 

* 

* * 

CULTIVATION OF PIMA COTTON, f 

From the re.sults of held experiments it appear.' that thorough 
cross-pollination leads to an increased yield of seed and raw cotton. 
Bee-keeping near the cotton fields is advocated. [.I. C. W. in Jour. 
Text. Inst, 12th December, 1921.] 


Imp. Inst., XIX, pp. 227-220. 
tK.earncy,T. H. Jevr. Heredity, Xli, p]'- OU-lul. 



PERSONAL notes, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


Thk post o' litiperijil Cotton Spociiilist in the liiipi:!,,; 
Dt'pui-l iiieiit of Agrictiltni'o is abolislied with effect from the titt 
Aiiniisl. I!)-2|. 

* 

sjc }f: 

.Mkssrs. S. C, .1. Binwicrr and H. Coopicr have hecti nppointo: 
Seconil Bncioi'ioloejsi and I’at hologist . Imperial Ractcrinlogii ,i 
(.ahora.toi V, .Mulctcsar. respcci ivciy. 

* 

1c * 

Mi(. C. h. lAKAi'iNAii:. C.I.Jv. I.C.S.. Diroctoi' of Agriciilf nrs, 
]5onil>a\’. hits been permitted to rctiie from the Indian Civil iSoiwin' 
from the 27th October, lb2l. 

♦ 

* * 

Ml!. (iA.\i).\ St\(;ii CiujKMA. Hortic'dtnrist to the ( lovcniinriii 
of Bomliav, wii', on pri\ ilege leave for I rlay.s from t he hrd Febrnw v 
1022. 

* 

5K * 

Mii.C. Fvaxs. ( .l.l'h. Dircctorof Agriculture, Ifengal. has hei’i 
ap))<)inted to act as Director of Fisheries. Ifenga.i, in tuldit ion ic In- 
own duties. 

* 

sk ♦ 

■Mr. Saaii.\t Ih.i.AH IvJiA.N lias been ajipoiiitcd Deputy Jfiivriii 
of Agi'iculture. .Madras. 

*• 

* * 

.Me. I), Kao. If. Sc;., has been appihnled jtiMiniv 

Director of Agriculture. IV Circle, .ffadras. 

* 

.flu. D. C. .Mf.vRo has 1 teen appointed Assi.stant to tlie Frim no! 
Pj'oles.sor 01 Agriculture and ■Superintendent of the Central faini 
Coimbatore, vice i\ir. Anaiida Ifao, transferred. 

( ^16 ) 
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Messrs. Angus McLeax, Alec. A. Hexry, H. T. [Iouertsox 
11. Watson. wIh* have Ix'f'u .i.i>|>(ntiio(! it; ilu' hujiiui 

iilliinil Horvire, liAvr Iirou i,, I!„nuii, ,i,. 11,‘iimv 

p 1 ,-i()rs of Aifriculturc. 

\|r, I). Quineax. |)in- i,,r ,,| i|,(, ( |vi| Wo.im;,, v 

llrpaitmciit. Bihrtr iiniMlrissa. Iia.-. iiocn u'l'AiU.o'l au cMciL-inn 

llllinlirrh for two lUOlltllS. 

* 

* * 

Mu. H. W. Beake. .\gri(;ult.ur;i,! lAigiiK'f'r, Bih.u' .iiul 
WAS I'll le.ivc without pay from tlic f.jth to 2.sth l'’el)i-iiAr\ . i Dyo 

.Mu. LI. Ij. Setui fms ficcii Ap[)<jiiiicd Bcouomii- Bmaui.st, 
I'liitcd Proviaccs. 

*"* 

SaEDAI! |)AR,SilAN SlNcil. .M. '.. flcpiltV JtilCi tor of 

.Lgl’ic'ulturc, iliui.si (l'’uujali). has hcoii graiUod privilege Icavo for 
lii'c inoiitli.s, .M;ud\'i Fii.ich-ud-diii olHoiating. 

* 

* -t 

.Mie 11. duiT.KA. Ag'icultiiral Ihigi.neor. (oiiiral I’loviuco, 
Mil piTiliat ion. has i'ooii coiifij’iiis'd iu liis a.ppomimciu. 

+ 

* * 

( In ictui u fioiu oomlimi.'d leavo. .Mr. f. .1. I'laviiieii- A.i.ii.l., 
Iiils hocu ixpiosted as Agl ii lilt ural Clicmisl, I 'ciitral I'l'ovijioc'.s. 

rill'. Twi'iftli .Mct’liiiu of till' Board of .Voi'icdt lire in India, 
’w,i,> hold at I'usa. tiiuh'i' the prosidom-y o! Mr. S, Milligan. .\Miirti!- 
nii.d .Vdi’isei' to tin- •' tovernnu’iii ol India. Iroiu ilio itStli to IStli 
I’Vlinrii'v, l!)op^ TIicit ua'it oiovi'n .siiiijocrs oiitiu' agoiula. lor 
ii'iiis'ioii. atid till' moi'tiiiLi’ "'a-, altondpo dy So numilieis and 
visit,, rx. A driailo.l aooount oi iho moating. logotlior with a, 
I'hwograpli of liio Boaid. will i'o i->nod in iho next nuiuhi'r of the 
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Statistical Supplement to the Final Report of the Nitrogen Products 

Committee. (Puldi.siied by H. ;\1. Stationery Office, London, 

1921.) Price Is. 

Lv this pu):ilie.ii.li()n the (hila previously publislied luive been 
revised aud corrected in tljc liglit <d' the ino.st authentic iiiformaiion 
which lia.s become available since the publication of the iiiia! 
report. 

The tables liave, further, beeti brought up to date by the 
inclushni of ligurcs lor the year 1920. 

The publication Is of tlie greatest interest to agriculturi.sts, 
A striking .set ot data are iho.se relating to the world’s resouo.'j^ 
in nitrogen products innnediately precerliug the wai' and at rae 
present time. 

We ffiid that tlie total productive capacity from all source,^ liiV- 
been doubled between the years 1912 atrd 1920, and amounts incv 
to somewhat <iver I '.3 million metric tons of nitrogen per annum. 

The main incroasc.s have been obtained from by-products 
ammonia (141.000 tons) ; cyaiiamide (302,000 toiLs), aud synthetif 
ammonia (308,000 tons). 

It is signiheant also that 43 per cent, of the world’s supply is 
now derived from fixation processes. 

Another aspect to which attention is directed, is the dcmitinl 
for nitrogenous fertilizers, the increased use of which, since the v ar, 
is notea'ortliy. 

In the United Ivingdom, for example, the average pre-war 
.application of nitrogenou.s fertilizers amounted to 24,000 tons of 
nitrogen. In 1919 the actual quantity so used was 58,000 tons. 

( 218 ) 
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Similar increases have occurred in otlier eoimtiies. Furllier, it 
i-. v^timated hy competent authorities tlm.t the already very larne 
i,)ial consumjdion of nitrogenous manures in the rutted States of 
Aitierica will he doubled within llie next seven vears. 

To meet this anticipated deniitud. chemical resetirch work on 
iittrogen fixation pioltlems is being vigorously ])r(»secuted both in 
Eiiiope and in America. 

To enable agriculturists to follow closely this nice between 
.Mi|i]ily and demand, it woidd he iui uiulouhted boon if the 
ptiblieation under considenition coidil he periiulicallv up 

to (hite to show how the world's idtrogen ]>ositioii is devehpiiug. 

With regard to the relativt' merits of the different fixation 
pirn’esses and the prosjtects of tlu' hy-jtroducts autl Cliili iudiistries 
little can he said, until more definite dtita eonecriiiug the Ihiber 
process and its inodificatioiis tire av.ailaole. 

The present favourable imsiiiou of Oerinau ttgrieulturc in the 
matter of nitrogctious mamires deserves comment. The products 
of the ■fixation phints in Oermtiny tii present yield a largi* iuconie to 
the State from direct taxation (amounting ronglily to I (it) per cent, 
of the cost price at the works). In sttite of this ttix the cost of 
nitrogenous mamires in Germany is much lower tliau in England 
tvliich has an open market. 

These facts might, with advantage, claim the serious attention 
of the general public. [F. J. W.] 



NEW BOOKS 

OX AGRTCULTl'RK AXD ALLIED STDUECTS 

A Handbook !il Some Siiiitli lufliiiu ( irassos. hv Rai Baliafliir 
K. louien. AcliiU'iyiti-. R|i. \'l 'olS. (Calcutta: li 

A ( i>. ; l.oiiilou : ( oiistaJilc A' (o,. Ltd.) I'lm'c. Rs. 4-S. 

The W'lieiU I’i.'iui : A Moiioo;ii].])]i. liv .1, I’cvi'ival. Rp. 47:!, 
I lliist lilted . (L'indiin; Diickieiil’l )l.) I’riee. (i.Sa. 

.More Ihiiiliue \\'ii.,<|is. liy .1. ||. I’iilii<\ TMuisliiied hv 
•Me.xiui.der Tei.Neivii, de .MiUtos. R|i. :!7<). (Loudon: flnciih'i' 

A Sloliehloli.) I’nee. .‘'..v. (id. 

I he Stor\ ot ihe liv .!. II. |•'ahl■c. Rp. lXI. 

(Loudon: lloddec y- Sioujdiloii.) Rciee, S.v. (id. 

Li'i'i Siioiir. ( 'oiideiiseii deeeriptiim of its .Miinufiictni’c. liv 

I' . .M (n'isO, I*p. !(.). [Xew 'i orh : .1. W dex' A Sous.) J^riec, J he 

.\ llandv R)ooh of I loft ji'uh me. liv 1''. ( '. IRivcs. I’p. liL’"!, 

{Loudon; ,1. .Mmiiir.) I'riee. .'is, 
l)iur\- Raiimiie on Aialile Liiiid : Rive 1‘rize Iv.s.siii's, Rp, KL 
(Li\er|)ool : R. Sileoek A Sons.) 

Miumemnent of Daii v I’lmits. Iiy .M. .\!orieii.>en. Rp. li.ts. 

(.New ^ oi'k : The .Maemilhui ( o.) 

I I \l liook ol Liiud I ffiiiniif'e. hv .1. .V. .lefEei v. Rp. ^eli 

(.New \ o'k : The MaeniiHan ( o.) Rriee. ID.sv (id. 

ihe lo| h i\v ! no ptdilieii.i Ions have heeu (.'Siied hv the liupei'l.il 
irtnunit ol .\eiir-ii!t ii ce in Iiidiii isini-i' our hist is.siit' : — 

Rf'jHirtf:. 

Review ol Ae cii (lit Ul'ii.l ( l|ieiiit ious in India. 1!)2D-2J. Ri'ier 
R. i-4. 

IR'I'"”' "I l’|•oe('('dillo■.-, wf the Idnicth Rntomologiral 

Aleeling held at I’n.sa. Ttli to 12th .RdiruaiAv 1921. Pnev. 

l!fc. 7-S-O. 


( 220 ) 





SOME COMMON INDIAN DIRDS. 

N- 1.-,. THE COPPERSMITH (XAl^THOL.llM A //.E.l/.iC7;P//.(TH 

IXDICA). 

HY 

T. HAI.NBIHCCE FIJ-:ti1IE1!. R.X., F.L.S., F.E.S., F.ZS,, 

Imjierinl JAilOiHoIngisl ; 

AXD 

C. M, IN'ClI.lS, M.H.O.U., F.E.S., F.Z.S. 

Ox tlie very hotteiit (Uiv ot t]ie yedi', wlieii tlie brazen sky 
iiiiiipels every animal to take advantage cl’ any piece of grateful 
'imde and the loquacity of even the crow is stilled, a soft, liquid, 
luduotonons and sustained tonk-tonk-touk ” gives evidence flutt 
the ('oppersmith does not lind the heat too enervating for song. 
I's note, which may be conqtared to the distant sound ot a siiiitli 
iicniiiiu; a sheet ot metal, whence its popukir name (.d C'op])ersmith, 
i- 'Ullicientlv faindiar during the hot weatliet in almost every garden 
dirnuo'hout the Plains of 1 ndia, but to most ol tliose who heat its call 
II is indeed a case ot ’’ vox et ptceterca niliil," the owner of 1 he voice 
i 'ius iaieis' observed unle.ss es])eci;dlv looked lor. Not that its 
s'qica.ranoe is auvthing to fie asfniincd of ; on the contraty, it is a 
iinisl gi'rgeonslv coloured little bird, dressed in green and crimson, 
di" lictails of which will be seen on reterence to our Plate. 

riic (.'oppersmith is usually referred to in books on birds as tfie 
* I'ui'sim-bi'easted Barbet and. as this name implies, belongs to th.e 
i u ily of Barbets, which compn'ises upwards of twenty s])ecics of 
0; ill'll, sh, thick-set, green, Iruit- eating biids, with a short strong 
( 1 
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bill, Toiindod wings and ten tail-feathers. We shall prohabW !(■ ur 
to this group later on in ccnnection with, the Common Green E:. l,,.- 
(Tlwfehxftjx and in the nie.'i.nwhile it is snfficleji 

remark that the Coppersmith may ho distingnislicd by its V( i, 
tliroat ;ind blachish cheeks fron: the other species of Xunthoh: 
which are themselvc-s separated ti-oin the other Barbets b\ p,,. 
second primary being longer than the eighth, the low'er t.ail-covi.it, 
green and the rictal hristle.s long. 

In hi,-^ fascinating book Some Itvlian Birds and .-Icqi'fiinltn^rc. 

< 'uimiiighatn h;is an excellcnf account ot the Coppersmithi, too 
to Cjiiole in full, l.nit from which, we take tjie lollowliig e.'drai i : 

'■ Coppersmiths are odd little I'inls. .and most fully eharactc) iu; 
of tlie gronii to which they helong in their gaude eoloniitig. liinsi 
dry ],']umage. wonderfully tongli skin, and insistout vociferai ioc, 
Diuiiig jieriods of settled, sunny weather, the only thing 
seems ('ffectiialiy to clieek their ile.sireto ( ;ill is a ceita.in degree ni 
cold but tiiis is so infiuenlial that during the course of the varialile 
winter in Calcutta it may safely be assumed tliot the tempevatiiii' 
in the sliade siaiuls at or over 70°F. on any day when their cail I . 
be heard. ,.\s the tlienuoinctcr rises abo've the prohibitive limit ti, a 
begin to call more and more Irecpiently, until in the height of sumiiin 
the monotonoii.sly metallic ringing of tlicir lu tes goes on. 
constiuitly. from dawn to sunset. When preparing to call du 
usually lake tip a promiuevit place m the ciwvii of a tree, oftn 
clinging to the side of an iiprighi twig ; and all the time that ilim 
cry they go on constantly turning their heads from side to side w idl.o 
iheir throats swell and their whole bodies tinill with the loiw' ») 


rlieir \-ccal cllorts. The movements of the head give rise m r 
strangeh \ cntrilocpiial otfect, so tliat th(“ sneoessive sounds uiiel:! 
readily be mistaken for the answering notes ol two buds lustcu l ■ " 
t!u‘ continiU'Us call of one. Towards t he end of the hot wciitliei .ise 


duiiiig tlie early' part of the rainy season, they' cease to ci ' ' 
iiicc.-.siuitly, because tlie care of their young families takes uii m 
much time to leave them much leisure for any' other occupation. 
To some people the monotonous note, repeated indefinitely' like dif 
tic k of a clocii, is a_souree of exasperation until they are reai! i<' 



Till-; COl'PKIis.MlTII 


l>2P» 

,mi ■'vitli the ii|Xi.sfl(!, AlfXii.u(lov tho ('opporsmitli Lalli 
>11,, me miK;!; evil , anil in some parts of India ^\lu(■ll are not, 
,;i .1 with the ear-splitting shrieks of the Hawk Cutkoo, (lie 

i,|i . ; ,s name of ' llrain hover Bird ’■ is even at times misapplied to 
• i , I o|i])ersmitli : Imt to mos.l people tlieir song is soot liing and it i^- 
;, a-t l opst^mt and eonsistent and devoid id the evaspeiat lim 
liry of intennittenee found in the true Brain l-’ever Bird. 

I.ike otlier Barhets. the ('o]>persmil li is a Iriigivoroiis hiril 
M'oms to (outine itself entirely to wild lig I'rMits. not heinn 
tiiown to attack miltivated fruits at all.* The late \V. Mason 
ixaniined the stninach-eontent- of fifteen liinls at Ptisa and 
^Ir. D'Alircu tliose of two more at Xagpnr. and in all eases nothing 
tii: fruits was foinid to have been eaten, h'roin an 

,),gnrultural point of view, therefore, this bird is of neuti'id value, 
Till- nesting season is in tlie early pat i of t!u' hoi weather, from 
Miiirli ft, ,Miiy in Xorlhern India, earlier in Central and Sonthern 
Indiii. 'I’he nest if such a term niav be used, is placeil at, the 
I'Dil i.i 11, Ions gallery, winch may be from one to live feet in letiglli. 

■ ■itliei cM-iivided by the ]iarenl birds in souml th.ongh soli wood id’ a 
'auui'li. oi- more frequently in. a bvam-li whieh is already ileenyeif 
iiitenially and into wliieh tlie birds eiil. vhroiigli the hiirder external 
-hell of the brain h a perfeetly nienlar liole with the edges neatly 
iiwelleil i.fi' inside and ouiside. I hi' hole being about two inches in 
iliiiirieter and ahva\s placed on tlie imdersidc of the bniigli. If a, 
rvidy-made hollow is available it is pteferreil and ap|,'ropnated. but 
i ihe liirds have to excavate a. new gallery on tlieii own i‘.cconiit. 
dir\ Usual! V choose a ])l:ice on the under surfiice id a slanting dead 
hough e,s|)eciii,llv .it a point where a side branch Inis been broken oil' 
0"! the wen! softened bv the invasion oi tungal niycelium. \\ liilst, 
•o'l king. tlie liinl clings to the bark like a woodjiecker. witli t he end id 
O' loll pre.ssed clo.selv against tlie suiJace. so as to serve as an 

Ur. (J, .M. liiLfli'. tiOMi'ViT. vvriitts- l!ial pricirfu ihl' 1 In- I’lnli* In- i-.utT-liilly 'luilil-*! 

' '' ::il 'u a>- to try lo ofjt din uat ural po'ii iwii. aiiil '•in- m'tiintiL:. wliil-i w.n «-!uiig 'i-\ rr;U u! 

nil ;i yiuivd ti'i'c ill fr'iit. lit* stuvtllciu fdtiiij , ilij-Hii: mif luiyc liolc' in iln* 

“i " '"lit. Tliei'c ivere about !mH-a-diiz.oii lianl ai it ai ilic same tniu- and iht-y pluual 
> -nith the live Mr lui'li- iia-< aUu -•‘Oii tlu-sr bir-l- 'Onu-nni>- hawkiu'i for teriuiU*'. 
M - u f.J 
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ailditional .support \vLilst it hammers and picks away witli ij, 
hill at tlic soft wood, the chips oi wood being .■sometimes haranu fS. 
(lirccilv off but ol'teiier merelv loo.seucd by a aeries of blows 
tlieii jiickcd up ajul thrown away. Both of the parent birds r f. 
I'ai't in tlie work of (‘.xca-vatiou tind they can sometimes be In 
excavating their hole.s long after sundown, d'ljc egg.s are place- .r 
tlie liottoin of tlie cavity intc> whicli they liave tints bororl. . i,. 
which they smoothcn ti good deal interiotly, often a couple of '.v 
below the ciitrajice, and laid niereb on lliet hip.s produced in t:, 
ci.tiise of the wotk. Three or ( more frequently ) four eggs are lai(i. 
the egg being ojt an average 2j mm. long by 17-5 nim. bio;„i, 
delicate pink wlien fresh, jairc wliite later, almost evlindriiMi, 
tapering somewhat towards one end, but with the einls themsclvr. 
broad and idttuse. Pile yotmg bird.s a.re mucli like tlto ailiilt, lur 
chiller in colour and without the crimson .end black markitic. 
on the head. OceasionalJy specimens occur in wliicli the gna'! 
plmiiage oi tln! adidt bird reitlaced bv yellowish. 

I he (.ojqtersmitli. we rogret to .say, seems rati ,er an ill-nutiirei: 
little bird and is therefore not adapted to boa desirable inmate o[ -i 
nii.\ed aviaty. He is not social witli other birds ratltor ih,,, 
actively aggre.s;'ivc, but lecjuires plenty of space and must be i..h 
on his natural liiiit litet, as .w/’/n ( ]iea-meal ])a.sto ), altliougli oa-ncih 
devoured by this Ihrd, is rapidly poisonous to it. 
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Sicfcliinj, Imlmii Cc'ilrdl Cotto>i Coiinnillie. 

Thk Iwelftli meeting nf (lie Bo;iii! of .\giiculturc wns lielil 
from Fel'niiU'v 13tl\ to IStli. IR'2'2. uiuk'i' tlio inc.'idcncy 
Ilf Ml'. S. Milligan. .Vgriiaillural Adviser to tlie (divenmu'ul ot 
Ilidiil. 

There was a lirge attendance of inemhcr.s and visitois, 
incliidiiig Mr. ff. Anderson. Director ol I’lililic Instruction. I’uiijaJi; 
l.icut .-(tol. ,f. Matson. Assistant ('outroller. .Mditary Dairy Imhiis ; 
l.iciit.-f’ol. E. D. \V. (ireig. Director of Medical Dc'carcli ; Ma,ior 
IJicLards from .South Africa. ; and Mr. fl. S. Ihitler. .Ma.ua.gcr, 
I'l idite Factorv. Nilgiris. Unfortnnaiely neither the lion hie 
Ml. Sihrma. Mond'or for l!evi>nue and Agi icttlture. nor Mr. llullah 
'vcic eveutuallv able to a..ttcnd. altliottgll both had hoped to lie 

lll'C.'Cllt. 

The lirst (lev's proceedings were opened bv iMr. Milligan who. 
alii'i' welcoming the members and visitors, referred to the losses 
"liii'li the Board had suffered in tlie deaths of hb'ssrs. Howleit, 
''tu.ni. ('hibl)er a.nd Cob Farmer. He proposed a residutioii id 
''iniMtliv with tlieir relatives wlneli was earned m sileiac. all 
uiciuhei's standing. 

Ihdore intuidneir.o the Inrsiuess of the Board the liesident 
'"h oed to tlie eliange.s wltieh had taken plaee in its jicrsoiincUnv:^ 
the cully days of the Board, and pointed out that the recent meetings 

( 225 ) 
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of llir Hoard dilfiocd from tlieir |ir<'doc<-;sors ( lii('|iy iii t he optim i , 
aflitiide adopted towards the ])roldeiiis wliicli l•()^lrollted them. | 
IttO.j the Agiieult ural I )e])artineiit stinal on the thresholrl le i-, 
career, an.d rlje laulv iiieetiiiii-' of tlie Ifoard of Aei iciiliiire refici a., 

I he , St njietidoiis character of the taskwhieh lay liefote thi'iii. Wh j, 
record of iiiaii\- problems successfully .solved, of iimiiy impioveiia i i, 
acliialU mtroduci'rl into cultitafiun pmctice. the Ayriciiltiii, 
Departineii's and the Hoard ol Airrieulfiire i-oidd now appn .ii 
the pi'oblems before tlu'm with a s])irit of iimfideuci'. pa,rticiihnl\',i. 
thevisiuhl now point to stuik'iits from their Aericull imd Collcui.. 
holding ]iosts in the India-n .Vgricnit iiral Service. It was no imicc 
neeessaiy to discuss till' problem of " li<iu to oet in touch with ib 
cultivator. The Indian rx-ot had shown that, fai' Irmn licin- 
unapproacliiibU'. his coiiservalisju is uiereH- that of aiit’ siiiii!, 
fat'tui'r all the world over. The pro.seut problem was how to Hih 
liim tlie iiecessarv iiieans to tiiiaiice iu)[uovetne)il. 

After referring to t he recent adflitions to t he Indian .\gi'icnlitii;i 
Service and tin' Indian t'ivil A’eterinary Depai’tnienf an.d to iIm 
foi'inafion of the Central Cotton Coinndttee. dr. .Milligan laia 
emphasis on the necessity for Hiaiviucial Hoards of .\gricnhi;!c 
Agricidtutid .\ssocial ions. I entrai :ind I'rovinciid Cotton ( 'oiinnitici - 
and other similar bodies constantlv keepinii bel(..re ihejtnblii As 
need lor research work. The Intnreol tigricnltunil pi'ogress in biT. 
depends entirely on eontinnity cd research and iin’estiget iini- ; 
without these the .\grii'nltnral Dep.-ntments would snou (‘.xhaiic 
their usetnl propaganda atnl find t lieniseKr's back* wheie ibo' 
were in the year t tnC), He paid a tribute tit the pres.s ol iiidii 
loi their grc.it and inllnential support for tin- .\grieNh lire 
Dcparinicnts. especially during tin- carle d.'vswhcn there hih 
signs of tlie publie becoming impatient for residt.s. 

On the conclusion of tlie FresidentT speech the Board pi dcci’di'a 
to the appointment of Committee, s for discussion of the varinii- 
subjects, and then passed to tlie cotisidcration of the first suhjffl oa 
the agenda , — ayricidtural middle schools. 

An interesting di.scnssion took place whicli slniwed Are' 
e.vperiencc in different provinces varies considerabK', In Are 
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I P ;i,l Provinces tlie iyiie ol school couteinjihited liv the i^iiiihi 
( ,, . reuce liad not open loiind a snceess. Outlie other lumd siu li 

Is hii,\'e hecu very successful in some parts of the Hoiidniv 
I'l, leiicy. lint not in Sind. ICxperience in Peipji.d showed that. 

, 1 ,.. too. niodificiUion nas necessary. In the I’uited I'loviiiees. 

other hand . there is an ohviou.s deuiand for pureK- ayi leult ura I 
p,r:iuona.l school to take the ithiee of the venuiciilar I'oiirse of llie 
\.p ii'iiltural College. 

.Mr. Anderson. Director of Ihihlie Instruction. I’liiijiih, nave aii 
i.Mi'cnieh’ interesting account of the system of tiaielnn'i aerieultnte 
II, inral middle schools Ahich is now being <levcloped tut hat |irovinee. 

\t nresent 30 such schools were at work and o.oiio b.)y> w ere a lf’ent ed , 

It was llually restdvod 

(1) ■■ 'I'hiit tltis Board endorses Besolution .No. .X 1 1 1 (2) ol the 
liiiiitil ot .\griculture wliicli met at I'ooiia in lhl7 that, whatever 
a.xpciidit lire may 1)0 undtutaken in connection with gi'iteral, rural 
iii‘ definitel}' agricultural ctlucation. there should he no resulting 
iliminutiou in, or limitatioti of. the funds or stall tliat are iieeessary 
Ini' the inaintenanee and itrogressivedevolopnient of the roseareliaiul. 
ileinrmsTi'ation work which are the main functions of I he .Vgriciiltural 
Departmeut.'' 

(2) ■■ That while mtiintaiuiiig the ])ositioii taken ai the Boa.td ol 
.\griciilture in 1017. the Boaixl is of opinion that tlie agricidtural 
middle scliools there suggested do not, by ain' means, e.xliausf the, 
methods of agricultural ctlucation which can bo suitably applied., and 
invites lioca! (lovcrnmeiits to consider carefully the stdiemes whiidt 
me being (lev(do])ed in the Punjab and elsewhere, a.nd would iiige 
'’Npetiiuent as to the methods most suitaltlo lor ilio \oy\ \ai\nig 
‘oiiditions in dilferoiit parts of thoeounlty. 

I'he second and third days were devotetl to meetings ol 
('miiniittees and to a visit to the Pusa breeding lieuis wlieie 
.Mr. Henderson explained the, work in progress and the results 
wiiiih had been aehievetl. A demonstration of vaiious motor 
'!,i<Tors and implements w'as also given in an adjoining field, 
fhaani/.ed jiarties were also taken round the botanical area 
ihrmighout the week, and arrangements were made for the 
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innml)er,s and visitoi’s to sec work of interest in tlie va im], 
lal)oratorie.s. 

On the fouith (lay the Board resumed its full iiuH'.tiiiir, tc n . 
up iii'st the discussion on Subject II — The hue of de))i(tri:i-' n,,, 
heltreeu Agriculture aud huLustnes us ajjectmg the u)ork oj //,, 
dejxi rtments concerned. 

The subject was thoroughly examined by a strong f 'omiiun.;, 
ujuler the presidency of Dr. Coleman, and their report was acci ]!),,: 
by Cic Board with the formal resolution ; — 

" T'liat in the o])inion of this Board if is higldy undesirable 
present to attempt to draw any definite line between the splieivv 
activitv of the Departments of Industries and the Departmeiiis n: 
Agriculture.” 

In discussion it was ))ointed out that industrie.s and agriciili nii 
are now transferred siilijects ami that tlie definition of the functim:- 
of these departments lies with tlie alinisters concerned ; that ii: 
several provinci's Boards of Agriculture ami Industries had beii. 
appointed, and also Dexelopiuent Boards wliicli were bcttit 
•Siiiti'd than the Board of Agriculture to co-ordinate work'. Tlie 
Committee's report laid stress, lu.iwovcr. on the designing . in 
testing of improved agricultural implements as an inpioii.iiii 
duty of the Agricultural Department, The Committee met 
cmjihatically dissented from the views expressed in the ludu n', 
CommissioiCs report that agricultural engineering shouM bi‘ 
jilaced under the control id' the Department of Industries, rut 
found tliomselves in complete agreement with tlie rcsoliiiiuH 
passed by tlie Board of Agrieulture of 191!). 

The Boai'd then passed lo a consideration of the report ot tla 
Committee a 2 >i)ointed to consider the 'proposal to prohibit th 
export of eertuni liiuHures from ludiii (Subject II I). Tlie majuiit'' 
of the Committee dirl not agree with the recommendations ol du' 
previous Board and considered that in the light of tlie luidiur 
inlonu.itioii now before them it would lie unwise, at the jii'c-ciu 
time, to advocate an export duty on oil-seeds and oil-cakes ; a- U'U 
only would such a tax cause serious trade dislocations but w uilil 
also react unfairly on the producer. The Committee recognizee, ilu' 
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inipoi'tiiuce ol pruvwiliug the diTiii ol plKisplRHos iVoin iiuliii 
j,,, Ik'v W(;i'e uf the ojHnioii tlin.t the ])iTseiU ((lUilil kiiis |ii('rlui!e 
p . „issilulity of total proliil)itioii and that any expoil diit v should 
1,, , ;iposcd with extreme eautioii. 

.Ur. Freke. OHieiatiug I fireetor-t leiieral ol I iiiiinu-i cial 
,.liiiieiice. placed bei'orethe Hoard tlie ]ii'eseiu .sla.li.siical positiuii 

-liowed howthe ('ommillee. OH llie evidence luiw heliuc ii had 
.liiei'uative !)ut to reject the |■ecom,l)leHdat ions ol the ptiA'ioiis 
|;,i;,,d. Tlie Miidfiis represeiitalives urged lliai while the 
laaiiiiiniendatioHS of the previous lloa.ril were suh.'pH-t to the 
iiuicism that they were lu.-ule on insnllicieiit iufoniia.iion. the 
pi'csciit Contmillee s pro])(>si',ls were eipia.llv open to olijeciioii as 
too fill' ill the op])osite ilirectioii. iigaiu without the 
necessiU'V iid'orniittiou. iiiid iiroed ilial a coiisinii iise pidiiy w;i.s 
necessary. 

.\ spirited discussion followed from which it Wiis evident tlail 
till' ec'iieral 0 |tiiii(m of the Boiird wa-s tlmt the cpieslion ol ih.c ex]:oi't 
of liil-secJs was on a. different looting Ironi t he e.Npori id pliosph.-tles. 

It was. tlterefui'c. deeided to discuss iliesc suliji'cis .scpata.teiy. iind 
l!i(‘ ])(irti(.)ii of the ('oiHinitlee s repott dciiling with oil .seeds, oil- 
lakes and iunnuiuitun sulphate w.-w at-eejited ns it stood hv it. hirgc 
iiiajotitv. 

Tlic B tiirtl then resitined disetission as to t he ineiisutes ncicssaiy 
to preset ve Imliiin suj'iitlies of phosp]La.tes. It was leh tluu the 
Hoard \v:is not in a, ])osition to frame a eousttttetive policy on the 
inlonuafion l»elore it. itnd the tolhiwing resulutioii was liiiidly 
.iihipted tiv a hirge majority : — 

■ Tlnit without exiptessitig an o|)inion on the ))otti(.m ol the 
( oiiiiiiit tee s rejiort dea.!iitg with jthosjiliat ic mamtves, the Jfoard is ol 
o|auioii that. (Ill the evidence lieforc it. it is (loubtfiil whether tlie 
iiicihod of proliibilion or resifictiou ol exjtort of hones, fish manure 
aid other pl’icis])liai ic matiitres wi>uld achieve t he cud desired ; but it 
a in" citheless cd opinion t Init 1 lie retention of its maiuirlal resources. 
dicr!;dlv of pliosjUiates. is of vital imponaiice to the futuie o) the 
"iiiwiy, and that it is essential that a eoustnietive jtolicy should 
he li uiied wliielt would lea.(l to this cud- and it tlieicfure retjuests 
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the (JDVcniinent of liulia to :v])])oiiit ii small Coinmittcc of a itn- 
li\i' momhers to i-ousKlor tlic qui'stioii from tliis point of i.-v 
a, 11(1 sutT'O'st a constructive jiolicy whicli will lead to tlie re- ili, 

1 1 csi red . 

The lioaril then pi'oceeded to Siihjai / I', r/-., the cousidera ; iin 
(il llic ['(‘solntioii ]):iK-cil li\‘ the last Sectional Meeting of Cher lo. 
and IJa.cIcriolottisls recanliiio a/(vi,v///c\ ht he <idoj)lcd U> sv--/,, 
riiiil mini >! nf jichl cr pcrnnenis uj d jieniidiH'iil iiahn'c which reini n, 
lollows : 

■ That |)ennaiH‘iit field e.\|)eriiiu‘iits. such as luatiurial exiici: 
iiicnls or aaiv experiments carried out in relation to soil fertiliii. 
slioiild liefon' initiation he suhtnittei' for consideration hi' 
t'ommittec consisting of tlie Deptitx' I'irector. the Agricintiirih 
( 'heinist aaid the Ifacteriologist . When otice initiated siicli e.\])(.'r!- 
nients should not lie alti'rt'ii or discoiitiniunl without tlie saiUction ni 
such a ( 'oinuiit t em 

The general opinioti of the Hoard was tliat no i ompeteiit iiiji! 
la,\'iug down experiincuts can share res))onsil)ilit v wit h a, ConunittiM' 
and t hat no ollicer should lie asked to continue I'xpmiineiits wlirr 
he was no longer convinced of their usefulness. In ativ i.is' 
if a ('onimiltee wi're desiralile it should not he limited to tiiii'. 
oflici'i's. and It would appean that the guidance of police in 
staftiiig expei iments should he in the liiuids of the Directonif tl •' 
depa.rtnient. A resohttion that tlie Hoard did not endorse tlir 
reconiinendation of the Chemists' .Meeting was ca, tried hv a ven 
large majority. 

Sifhji'ii 1 /''O'/Acr d i.irtissiou nil nieifsift'e.s eeijfieilmij Itfuiii'' 

reiicj was \'erv largely a discussion on certain details in vohed h' 
the rei iinmieiidations (it the previous Hoard witii particular refcrciin 
lotue a[ipointment ol a haiiune Cominission. With the jicrnussH'ii 
of the I’resKlent the terms of reference were somewhat e.xtenilrii. 
and in their ri'port the (.'ommittee exa.iniued the steps whu li « 
lamin'’ ( ommission. if appointed, might suggest in order fo ensure a 
suthcieiicy of foodstiiils even m tlie event of two succossive nioiisuaii 
failures, llie ( ouiniittee lield that stoppage or restriction of tlie 
e.xport of f.K.d grains from India w.is iiiadvisahli' save in llic aed 
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iniial cil'ciiiustiUii'i's ami iiuglil iiideoil Irad in icsuhs ilu' 

. rppo^iitP to those wlimli they wi're (lesiyiied to iiiiiduce. 

I'liev also pointed out tiuit the reeoinineiid al inns of i he |ii lo iiiiis 
so thovoughly covered tlie steps which mic|;t sunyu'sl 
,ji, ,,,,elves to the pro])ose(l Fainiue ( 'ninmissinn that if ciTeci 
niveil to those resolittiniis the iieecssilv lor a t 'oliiiilissiiiM 
lint arise. I'lii' 1 'oliiliiit t ee. however. Inuiul llml in 
provinces no action whatever hail licen laken on the 
in oi'inicndations in niiestioji atid tii im province )tad elTei i 
Ikmmi given to a, 11 of them. Tliey. therefore, urged that all 
Plied < loveiiinients and ,\diniiiistratloiis should he aslo'd in 
■ M'.'e eifeet to the resolutions ol the Ifoard of Agrieiilture ol lill'.t 
,11 ri'siiect of famine protection, atid suggesied that a Staudiiig 
I 'i)uuiiitt('(‘ ol tJie ( loveimnenr of Imlia tijiglit he ap|toiuted to see 
iliat this was done. It was pointed out riiat, despite the new 
|iinviiu,'ial iUitonoiny.tlie (oiveriitnent of India was elosel\- eoiteerned 
m all^■ serious taiiiim'. as not ouly miglit it Jiave to nuiie to the aid 
Ilf a ])articular [tros'inee. luit pmvinees were interdependent as 
icgiiixls food siipph' and tlie Failure ol one prnviiiee to take 
.iileijuate tietion might prejudieially a.tt'eet others. 

File disi'iission in the lull l)oa,rd emphasized the lari that the 
wliiile i|uesrioii of famine relief tiirued, on increimiug the e.vporiahle 
sill plus of food gradns in a tun inal yeaf. as only hy tins met lioi! eould 
the uecessarv food reserve he produced. Some speakers held that 
this stiiplus wa.s ra]>iillv dei, lining, aiut this would eleatly he 
(liMistrons ill a, eountrv suhjeei to the vagaries ol a va.tfa,hie niiididl. 
The view that the hesl method of meeting famine was to make the 
(Uiiitiy famine-proof had heeti repeatedly ui-ged in the past hut 
iiiii] loo often heen assumed to refer to the e.xlensiou of irrigation, 
ih. Mann pointed cut th;it in one ol the 'JfeeCiUi distriets it e\ei} 
si'lieuie suggested hy the Irtigaitiou toiiiinissiou were ile\elo])eil in 
f'dl and if the W'cll-itiigated atea were tloiihled, even then only (1 pet 
('.‘lit. of the cultivated area wcuild he irrigalile. It was, therefore. 
I'sseiitial that siudi h'.iid should ])i'oduee more in a normal \ ear, and 
diiyvsliould further so pre|)a.re for famiiie thud- the land winilil 
hr iii-iier adile to utilize scanty rainfall. To make the cotinlrx 
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himiiif'-pt'oiif iiKiuov w;is nredod. ajul it was coiisidoreii j,.. 
i’l'ovincial ( H)V(“ruiiK’ui s slioiild dc allowed to spend a portii i 
their l''aniiiu' fnsm'aiice Idiiid. at jii'cseiit reserved almost enl rii- 
lor la, mine icliel. on iiipmovenients wliieli would pi'event fami .t 

Tin' rrpiort of the Coinniittoe was unanimously acceptcn li- 
the Iloai'd. 

Tire l■(‘])or■t of t he ('oinndtlec on Stthjctt VI — The man»fachi ,i; i:j 
)iili-(n/en jfi'dlioH inixhulf: m 1 ii(h<(~ was introdnecd l\v Dr. HariTrin 
Tire Comm il tee I'onnd tha-i lire lota! imports of nitrogen [trorhiet. 
were a,! present sirml! and that tl-ere imd been no great iueir.':i.i' 
o\-('r- pre-war lignre.s. At.nnoruiim sulphii-te was actiinlly prodii(i-,l 
in the eoirtitrv aiirl iri l!i2tt Ttidia erpoded 0,780 tons, Tlioin 
seraneil no pi-ospeel of an inrinerliate iiurrcase in demand in tliefiitim-. 
lint, on 1 he ot irer iraorl. t here was evidence that certain demands wni- 
lihi'ly to rli'ci'ease. Wlrilst there would always be a limited deiiiiiid 
for- spi'eial i-r-r.ps, the eosi irer- unit of nifr'Ogcn wa.s loo liigli for tlin 
oriliirary rwoi.aud it appr.'aferl i!ni,t the ]n'ice must fall even helnw 
pie-wat figures before t!re>c manures efuiid profitidily bo applied t" 
iii'(liinr,r-\' eri>]is. The eest ot pi-iulrref irm was, tlierefore, importniir, 
It was unlikely that linlia coidd ])i'o(!nec lutrogen fixation prod n t- 
eliea]X'i’ than Norwriy. Sweden, (lei'irrii.jiy and Atiieriea. 'i 1 1 
(rrnrmittee. tlrer-efore. did not feel that they eonld sujipoit :Mt 
jiroposal ioi' Covt'i'iirnent .rr-tiirtr in the direction of niannhiwu o 
e.xeeirt in r-onnection Avitlr oirinance hretoiics for- nitrogen prn-hii ls 
wliose prodneing ea.])aciiy run, it necessarily be in exeess of mililiuv 
tcrjuireineriis in times trf ]iea-ce. This excess could be used tir gn<? 
some iudical iort of tire hiidtiirg unit prii-e wlrich would mrdo,' tlii' 
Jertilizer attnri tive to tire Indian ciillivato)'. 

Attenliorr wais also drawn i(j the recent stilt enicrtt oiiie' 
( liaiinran ol tire British Srrlphate id' Anrnrtrnia J'Vderiit ion. that tlr 
ca])aeiiy lor ])i'odircnig nitrogeii in the woi'ld trr-elay is far in exn'" 
ol lire possiliilrties ol ntnirerirale consunrjttion. 

I i i' iniporlaiu-e of radway freight on niiimires was eni]tlti!s'soi- 
Sirel, Irt'iglrts at jnesent are exr-essive. and it is cireayrer to iu pel’ 
such inaiuires Innn tire ( 'rrntiirejit bv sea tlriin to liiil tliein ifett 
sav , I’e.sliawar to Coiinbaloi'C. 
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iie report of the Comniiltee was nuaiiiniinislv aci f|.t,',! Iiv the 

liC'ii’ - 

he fiflli (lay’s meeting was hugely «lev„teil m ilie (liseiissimi ,,! 
/( ,, iuirt of the Iwo Committee,, appointed ta emisiiler llie snhjerts 
.ted with niftle-hrmliiH/ {Sidijcrt Yff). Lieut .-( -oh.m-l Mat.son. 
t h nan of the CVmmiittee on dairy ealile. in intioduein.; the 
of tlie Committee, pointed out liow extreiuelv liaohward India, 
■.va- m regard to work fortli(> imttrovemeni of live stock. Whilst the 
i-ntteu iiuhistrv. iiiteitiditstvy. wheat . sunar and rice had all reianved 
detiiih'd iind co-ordinated iittetition with snhstatuial heindit to the 
ju'cvle concerned, only a sectioti of the agvieultufal popuhitiou had 
hi'iieltited. 'Ihe Ciittle (piestioii wa. id tmivet.'al iiupoitance. 
i- evt'ry cult tit or i.s tui owtter of ca.t t le anil depetident essenl ei II \ c it 
rattle for his liveliliood. whilst everv tifhaii dweller was a coiisumer 
,,r It would-be consumer of milk. Vet little h.ad Ikhmi doite lor the 
])i'odiie(n' of C'attlc or rtl irtilk. Idiousattds ol euh tcalors eiioatted on 
iiii.vi'd fiirmittg iit iiveseiiT koe]) Imffuloes to ])roiluee milk, and 
separately cows to breeil oxen for tlie plottgli. tints liitt'leiittig their 
fend sii|iply with the iititiiiteiiiittee of two fetiiah's where otie should 
suliice. lie pointed to the grea,t treed for st ieui tlie adviee atid 
leacliing in matters porlainiiig to the dairv industrv and al-d tin' 
L'tiMt lack of co-ordination of efforts. His ( 'ommittee hail, therefore, 
preposed the formation if a, Cetttral Cattle Ifttretiu or hoard tuul 
iiiged tlie esttihlisltmeiil. with tlte lea..st dolav. of a; least one 
toaeiliug instintrion for dair\ work. 

Mie Board tlrcti proceeile'l to the disctissioii ol the resolntion 
reeeinniendmg tlie iimiK'diate estahlishment of a, dairv srlmol at 
Liu lviiow ,is already sam-tioned hy tlie Seerotary of State. 

Ill reply to questions it was exphdned, that the teaching at the 
Lie know seliool would be out irelv teehnieal a,n(l in I'lnglisli. It was 
pri,])e>ed that it should be ojieii to aUsuita,blc candidates for wlunn 
tiicte was room, and tliat short praetical courses should be given for 
bait', j.irmers, and a longer course eorrespoiiditig to the N.atiotia! 
bip!"iii, I, of Dairying whieli Would pi'ohahly be taken hy graduates. 

aetttal currictilniu. it was suggested, was a matter for the 
P‘Cpo ed (.'attle Board, The resuliitiou was earried uiianimuuslv, 
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'I'lie Board tlieii passed tui to the diseussioii oi the S' •(,]„ 
resolution 

Tliat the Board reecjinineiuls the eonstitution of a f'l sf; 
Cattle Board eomposed of representatives of the ih'ov.iKi; 
(lovernments and Indian States assisted l)y certain officers s!' vj, 
iiuder tli(“ Coverninent ol India ;ind under the presidentslii]) s 
Aerii'ult nral Adviser to the tloi'ernmont of Indui." 

Several speakers urgerl the neressity of .'i.dequMte jtrovincii; 
|■epresentatl(.^ on the Central Callle Board ;ind that it must I,,,., 
resijonsilile laalx including the men who would littve the carryin.i , 
of its ])olicy. Afttn- consithuahle discussion on details the resoliiiii i; 
was carried imanimously. 

Aftt'i' further discussion on the functions suggested hv ri,.- 
Cojiuniitee for t lie Centra,! Cattle Board, the report of the CoinniitK'i 
was accei'ted hv the Board with certa,in minor amendments. 

I )r, ( 'lo.usion then ititroductal tin* re] tort of the second ( 'onnnittiv 
appoitited to d(‘al with cat tled)reed ittg. The terms of leterciiiv 
were (r/) hot\ the hulls at the varioits ( lovernment caltle farms can !,( 
utilized to the host advantage ; in particular (lA wliat is tlie ikw 
starre after the lireed had heon ]iro|)erly f'i.\('d en the hreeding 
(f) can the wirioits small district farms under tlie .Agrieithur.i: 
De])a,rtiiient he utilized as (eutres of (lemoustration and hreedinu' 
'I'ln* (V)iiiimttee in tlu'ir re])ort laid g!cat stress on the etuani astii a 
(if ( atth'd.)re('ditig by jirivatc* eiiterprise atid put forward for tin' 
eonsideration <d the Boan! (wo speeifir resolutions in vpspocr ti, 
orgiiniziition. 

Mr. Siimpson tnoveil tlse following resolution 

■■'I'hat this Boc.i'd is of opinion that, in order to hrin.g aiiiiiid 
hushaiidiy in Itite witli the other' activities of tin* de])aitiii('i!; 
a live-stock expert should he ai)])ointt'd m tliosc pi'o\ inees iu 'vLii' 
that has not alroariy hoen done. 

The diseiission largely tnnu'd on an aaiieinlineni that tlii'li'i' 
stoel^ i‘.\'])ert should lie apjtointed to the Department .>f Agrieuinst' 
.Many speidrers em]diasized tin* neeessitv of live-stock work kciia' 
under the control of the .-Vgricnltural Department. Other sjcakH' 
considered that iir .several provinces siu ces.sful work wa^ hcins 
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Iiv the Civil Veterinary Denartiueni atulllial tliis hliould 
intei'lered \vith. In 101(> the Beard nt Aifru'ultiivf' had 

lllli _ D - • 

.iiietuled that the que.stn.ii oftlie control ol annual liusitam'.i \' 
jj,,,:: : be decided by each province witli iclcrc'iice 10 the 
jiij: .ular problejus invola'ed and the nature ol the a<;i icultiii'al 
in,' veterniary orgauizatioiis that nuiy be in eNisleiue or 

,.e!iieinplateil. 

V number of speakers enniliasized the fact ihul stock-hieed, nu; 

not be se])ai’ate(l from general agriculture, and alihoueh seveial 
qieakers fell that it was inad visable to al tempt to la v down any shon 

1)1 demarcation between the works ol two departments. 1 he 
leiunal ophnion ol tb.e Boat'd was that live-stoek ollieers should be 
under the Departments id’ Agriculture and tlo’ anumdinenf wa.s 
, ;n-rieil by ;i large niajority. 

'Dip Boat'd tlieii proceeded to the diseussion ol ihe second 
ivsnlutiou ■■ That animiil Imsbandi'y should lorm an important part 
,,f the district work ol the Agricub ura,l Deijua'tmciit . and that the 
existing organization ol tlie department should he utilized to the 
(iillost extent to this end.'' 

Aftet a sliort discussion on the wording (d the resolution which 
was finally ameiuled to read as ahove the resolution was unanimously 
carried. 

(In the motion that tlie rejiorl of tin.' Committee he accejited. 
Kiiisiiletable discussion took ])la<-e as to tlie be.st melhod ol utilizing 
the hulls from (loverumeut hreeding faruts which largely brouglit out 
die varvmg conditions in different provinces. It was also ]ioiuicd 
iMif that in the issue of improved bidls care must lie taken tliat the 
animals aie suitable to tlie ('xisliug eonditious ot lodidei' sup])ly. 
Xot oulv was it essential not to introduce too big a type, but it was 
iiei iosarv that the Agrieultural Department should keep m close 
Tmu li with the matter so that they eouid detect, belore it was ton 
laic, cases of stock produced from Dovernmeiil farm bulls which 
wci Clint hardy . It was pos.stble th.at hulls 011 I'ocenimeut hums, 
tliiniich good keep, might heeomc li’ss hard_\ and diat tins luigiil 
<’ -N't end to their progeny. 

t he Report of the (.'onimittee was accepted unanintousl} . 
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Tlip Board tlieu proceeded to the diseiissiou of the rep; i ,, 
the fVmunittee ou SuhjefI VIII -Motor Irodor ciiltivation. 
irhfit ji'iii ictikif purpofsex motor tractors man prof'e useful in I udi' n,„i 
the best means for arrivinfi at suifahleti/pcs of both tractors and i, f... 
mods for the rarioiis requirenienls. 

'I'he Ccmouttoe consi<lcrcd that, as theie ai'o only a lii, it,,: 
nuniher of tnudor.s at prc.seni in use in India, the data availah;!- ,,,, 
the sulijcct .are iiisufficieut to warnmt any statement as to tji. 
tiacts in whicli ami tlie e.\:leut to nliich tractors coulii 
economicalK' used in Indian agriculture. 

-Mr. Wood, in introducing the ('omiuittee's roitort, said ihattl i' 
Cominittoe wau'c divided in tlieir opinion. Some considered tli;ir 
more inve.stigatiou was required before the use of tractors eoulil i,i. 
recommended in India, l.itliers felt that the possilpilities of ti'ai tui. 
in Iiulia did not justify the Agricultural Departments spending tiiu,. 
and energy on the subject. 

.Mr. flondet'sou gave the Board details of the tractor (rials wliii f 
it had Iteen propo.sed to liold in India and .showed liow with t!i<: 
])!'esent lituincial stringeiicy this was not ])Os.sible on iiccottnt (il'tlip^ 
gu'a.l e.\q»ensc. 

\'arious speakers gave instances of the .successful utilizaiipp; 
ipf tractors to s])ecial |)rofiletus. Others ])ointed otit that the grea: 
diliii ulty e.x})erience(f iir getting sjtare parts was at present a viiv 
gra\'e defect in tlie selling orgaiiizat ion and made Agriciiittiul 
Departments Itesitate to recoiutnend tractors. 'I'he ('oinnin icc . 
suggestions h)]’ makijig tlie most of our existing resources lac tfa 
interchange of inf’orniation were a])])r(i\ed and tfio re])pprt ca- 
11 nattinu nisi v a ccept ed. 

Subject IX — Movement of nitrates in soils. Tfic report oi il.a 
( 'oinnnttcc was tlicu introduced fiv the Cfiairman. .Mr. b'arpenter. cln 
said tiiat the (’onimittee emphasized the importance of tlie nee*' fpi 
t lie si nd V of tf’.e format ion, accumulation and moveiucnl of avaihihh 
lulrogcn in soils. 'I'liey recognized that the supply of aviulahio 
niti'ogen at tlie growing points ol tlic plants' roots at tlie jirojicr diiu’ 
is a great factor in ftriugmg about increased crop bearing caps i itf' 
Various .speakers laid before the. Board .some interesting resiiC- 
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,i t present in progress on nitrogen inovemenis. Msuy .spealans 
iU, .;Ave instiUR-es of pioltleins whieh Isu! r-.iine lo ihcir iKnii e in 
|i,,, luise of ex])ei iment;il eiilf ivution wliiel, .-l.nwed the need l<.i' 
woi'k on this svihjeet. 

riie Board uiuinimoii.sly acce]jted tlw report of llie ( 'onnn ii i i-e 
vdn.ii reeoiumenderl llnil llii' ipiestion sliould 1 h- luitlier e.xaniined 
tiu' appropriate sectional tricet iiies of tli<‘ Ifoan!. Maiiv a|ieakei> 
;(!>o ctn]d lasHted t li^' desiral )il it y oi I Ik' I >o;i.i'd d e\'oi i n o ti lort' 1 1 1 1 h* hi 
[ iituie to the discussion oi leidiuical siilijccts ol lids iialnrc as 
ilidiiict from questions ol ]ioli(;y ; the necessity foi constani research 
was again einphasi/.ed. It was ])ointeil outthad in Biiglaiid. even 
diivitig the present trade slnni]). many tra.de organizations were 
lievoting hu'go sums ti.i research work lor iheiiqiaiiiciilar industries, 
a^ tlie\' realized that they would have to meet new aiiif iiiore severe 
coiiqielilion in the hiture ami were (leteniiiiied to meet this Iw 
iiicreascd teehiiieal ellicieuey. 

The last dav's proceedings opened with t h.e disenssion t f N'/dtpr/ 
.V The iinpi'Ol'ctHep.f </ thv piAn.iri i.ioii. "'Phxpccuili'cfirdicclotlK; 
fivUnpplij for the plaiun. 

'I'lic report of tlie Coimniltee im ludeil a. hriel survey td’ the 
('(iiulititiiis as regards the sinqily of seed for ]‘hiiiriug in tin- jihdiis in 
tiilferent provinces, ll was shown that nearly all pro\iiiees \verr‘ 
largclv il(‘peudeilt ou hill see,!. Inn the supjiK was hy no means 
satisfactory and that much can he doim to improve ii. Instaiiees 
were uiven of the suci-essftil raising of .seedling jiotatoes in llii' i’liiijah 
lulls and ilv'sore. Attention was draw n to the gl'ead iteecl ol liirther 
stud',' of the storage pruhlem in view of the almo.st [iruliihitive, cost, o! 
siil'|ilving some areas entirely with hill seed. 

The Direct or of Agriculture. Bmnhay. hud hetore thet ommittee, 
and sul)se([ueidTv tire Board, the mipo.rtanee oi the imjiortat am oi 
Italian potatoes lor sowing into l>oiiil>ay. aiul showed lliat potato 
eiillivatum ill the Deccan wa.s alnuist (kqiendeut on tins mqiorlation 
"liirli is earned on with emisiderahle diliieulty as it is lu.d, \ei\ 
n'liniiierativc. 

He urgeel the suspension ol tlie mm Heat ion under the Dcstnief ive 
hiscf.s and Pests Act for a jicriod of years to eiiahle the [ue.sent 
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difficulty to be got over. This point raised considerable discu m,, 
ill the Hoard. On the one hand it was urged that there is no evi. : i,i, 
to show that tlie wart disease of iiotatoes is prevalent in South ithi' 
and that it is impossible to inspect whole.sale imports, i. in],- 
certifieates of freedom from tlie disease would be difficult to ol aii^ 
On the otlier liand it was urged that the risk of introducing w.u- 
disease into India was too serious to justify relaxing the I’ests Ac 
particnlarl',' as ciises were known wlierc the introduction of Wiiir 
disease into otlier countries had not been detected for several yiiin, 
hhnally the Board, by a majority, accepted the majority report i ttls, 
(.'ommittee that -- 

In view of tlic sorionsnes.s of wart disease the productmn ,,] 
certificates required with potatoes imported into British India shoul,; 
lie enforced, liut that to help the import of seed potatoes requirwl ii, 
the Bombay Deccan from Italy, the Ministry of Agriculture in Itulv 
should lie asked to facilitate the issue of official certificate^ a 
consignors in Naples.” 

During the discussion of the general problems connected ivitj, 
potato cultivatimi the importance of its o.xtension as adding tn ilu 
food suppi)- of the country was emphasized by a number of speaker', 
and it was clearly shown that tlie present high price of sots m 
planting, by greatly increasing the cost of production, acts 
distinct deterrent to the extension of cultivation. It was, the vfin , 
urged that a, 11 possi 1)1 e steps should be taken to improve the siipphd] 
dise>ise-free sets for planting by better organization of hill culTiva.iiii, 
and of the supply of hill seed, by the introduction of supei'i"i: ana 
disease-resistant varieties tor cultivation in the hills and hy tin. 
production cd' seed bugs both in the hills and where possible iti tin 
plains. 

The Board then proceeded to Subject XI Whether 
Sectional Meetinijs of (1) Botanists, (2) AyricuUurist-^ 
Aijncidtiiral Engineers are advisable. 

idle Ihesident explained that the subject liad been buuinlii ui' 
for discussion, because, while touring in the provinces, lie fmiiM tin’ 
some officers, who ilidnot usually come to the Board meetiiiy', bd 
expressed a desire for such sectional meetings. He explains that' 
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ir iis meetings of agriculturists and agricultural I'ligiiiceis were 
,, eriied, not only would this luean coiisideial'lc d isimat ion of 
\o ,y lit tlte provinces; hut lliei'c nandd he sonu* (tillicnltv' in 
: iiiging for accommodation of a large niuulier of idlicers at L’nsa in 
It: tre. 

After considerable discussion it was found that the general 
i,].,iiiou of the Buartl was that it was not practicali'e to adit to the 
tiii'iiher of sectional meetings -not oidy on aceoiini id t he dilliruliy 
,if (iliicers heittg away irom ikeir proviiiees. hut on, the ground <d’ 
exjK'iise. It was urged tliat the necessary opportunity lor discussion 
of t cell ideal stilijectsby groupsof tdiu ers interested could Ih' airaiiged 
liv a modikcalion of the constitution of the Board. ‘I'lic Board 
would proha'ily bo less occ.u|;ieii in future with adiiiiiii.sl rati\ e 
iiiii'stions. anti time ttonhl he found for meetings of olllcers engaged 
nil woi'lc of ])atlicnhn' crojis or engaged on special pinhlems. 

The President thenclosetl the proi-eedings id' the I welflh meet itig 
Ilf the Board of Agriculture. Thi' modiiicatiou iii 1 he t line table w as 
etcatlv appreciated as it had been felt by uiaiiy in the |iast that 
fnruiiiil meetings loft too little time for informal diseussiims and lor 
th.e stnilv of work in progrt'ss. Many menihers toidc adrautage of 
The opjiort unify to attend the auction sale of [ledigreo cattle Iruiu 
The I’usa herds wliicli Ux »k place on the afternoon ot t he IStii. 
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S. K. MITRA, M.So., ru.D., 

Ecotioinic Eoiaiiisl to the GorentoieiU of Anna m. 

Feom time imniemotiiil no otlier crops, luive received ko luiitli 
ill tlie devclo))niont of civilization as the cereals. The 
ancients took .special cure in sowing and liarvesting siicli crofis at 
tlie rigid time, otkerwi.se tliov were found to degeiierate in qualitv 
and yield. History shows that tlie Egyptians and the CLii'e-c 
and later oil the Gi'celts and Romans selected the best ears of wLoui 
and cats in order to l<eep the varieties pure from the influ.x (if 
degenerate trqacs tliat aioso out of the old material. 

It may be a little .snrj)risii)g to many to know that a sir.iL.i 
system ot select i(m of paddy ears is in vogue among the cultiviinn 
of Assam. Th.o imletteo.'d .Vssamese have found out, throng]! hui: 
e.vperience, like tlieir ^^ esten^ and Eastern brethren, that a laieiiil 
"election of paddy is the l)e.st means of keeping up the. purity luhI 
eliamcteiistie nnalilics of the desired varieties, and they have bee;, 
cojitinuing a jiroces.s wluch. lias up to the pre,sent e.scaped the iiotiic 
of the experts. 

It is a (T.mmop custom among the pea.sants in the Assam vallev 
to liai'vest the rice crop in small huiullcs called mMfee which mean - 
handful of sheaves cut aud tied separately. Besides, it is aho tbi 
usual practice m Upper Assam to store the liarvostcd paddv in di 
straiv in the grauarv. 

I, snail}" two metliods of selection are adojitcd by tlie peopl.- 
(I) Tlie most careful cultivators select a plot in tin fiel<! 
smtahle for seed purposes. In this case the farmed 
( -.^40 ) 
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depend for results on their good judgment. Jl.xtienie 
conditions, sucli as areas t<;o dry or too wet . arc ahva\-s 
avoided. Unilomi ripening and nix'd.ium si/n 'ol 
straw and ears arc specially noted. The Imiulle of 
slicavcE lu.,rv-e.ste<l irom selected plots is kept separate 
for a time until the pressure of work in tlie iields is 
over, when tl.i' invtccs are opened and sdeetod hv liaud. 

(2) In the scccnd case, no held selection is. dume. When 
the proper season comes round, the rice is iiarvestisl in 
mutees and is tem])orarily stored. The when 

opportunity arise.., arc then taken out and selectal l»\- 
liaud. 

The method oi selection from tlie mnfee is very siinnlo, Tlic 
operator unties the mvlee or hundio, giasps the top of the ears witli 
the left hand and shakes them slowly. This causes the small cars :o 
fall to the ground. 11c then grasps the otlicr end, c[ the uuilee with 
die right hand and after again sliaking the same, he lays it !la( on 
llie ground, .411 the small, pooj- and ahuoimal cars ate I lien remtived. 
T!ie sound ears that are left arc kept ,so]'aratcly, tlircshed and [lacki'd 
in specially made hainboo ba.-kets lined wit)i straw called !oin or 
Inpn. These basket.s are then kept hanging Irom the coiling o.l the 
lii.iiise. Some of the cultivators prefer to hang tlie basket> in the 
kitchen or over the open ihcplace where water is tioili.h. Tins 
latter practice keeps the reeds free from ii.scet and fungus [ic.sts. 

The seed baskets are taken down wlieu the sowing season 
hegins and arc used as desired. In my opinion, tliis process 
uf field and hand selection is peihnps the best and easiest method 
duu every cultiiator can follow so as to keep up tlie purily and 
([Ualily of the cultivated paddic.- of the desirable tpTes. That it 
exists among the Wssamese proves how mucli the ciiltivabir of tliis 
tract values good seed tor his paddy crop. 



CATTLR STOCK AND KODIJER FAMINES IN 
HISSAR. 

ItY 

1!. HR AXKdKD, M.R.C.V.S.. 

Sjipnintt'iiilmt, HVi/y'))/ ?/)/’()/ Callle Farm, Ilissar. 

Thk wiitcr having baen fonnocted with tlie Governmi.-nt 
Cuttle I'Viriii at Ilissar since April 1011 to date, lias iiiiul'' 
the following Somewhat detached observations regarding catfh 
and fodder famines, some of wliich may be of interest to stork- 
owners. 

The jK'fiod 1011 to 1921, as regards rainfall, was iinforiniii lr 
compared with the previous ten years. The years 1911, 1912, 

1918 and 1919 were Irelow average as regard.s r.dnfall, and wore h.til 
vears for glass and for fodder crops. The years 1915 and 1920 vasv 
comi'lete failures as regards graving, and beth O'ahi and khv.i ij' vn.p-. 
The year ti'om April 1st, 1920, 1o March 91, st. 1921, nrodmisl du- 
sniallest rainfall cjl which this farm lias :;.ny record (sc, me h im lic" 
fess than the great famine year of 1899-1900). The tot.il wic 
only 5'71 incb<‘s. 

rill.tZIXG FROM Bi;SIIF.S AXD .SCmUB JFXdl.K. 

'I’o what extent can raffle exi.st on it ? The value ol pun-l, 
hfiyitin bush jimgh- forgi'azing pur]K).ses i.s, I thinic, mucdi exaggc-iatai!, 
[ ha\i; iiearc! grazing in the HFsar Rir in famine times desc iii'ol 
as good, when there W'a., ahsolutelv nothing bv wav of grws: 
presumably tlie scrub was referred to The average cow, if Ic ■' 
that unaided, waiukl die of starvation in a tew days. 

( 2,2 ) 
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file common scrub jungle bushes in the Hissar Distriot are 
,[|; iSnlaidom oleoidfis), Karil locally known as Khair (Cap'ixiris 

ia). Jaiicl {Prompt spici'jera). Wiki I'liei- (ZlzyphKa mirnmnlana) 
., 1 -, in l(<w hung places, Kikar (Acacia mnUca). Kxcept kilw.r, 
th,' ..ther bushes do not appear to be imu h affected be dn ught. 
rriM August 4th, 1920, to June 7th, 1921, the total rainfall recorded 
here was /fj inch, ojily, Imt even in the driest s|)(.ts 1lie.se Inishcs 
i.;iiiie into leaf, flower ajid fruit very much as usual. Cattle, however, 
■n,i,c-.n' to me to relish these bushes much more in good years ihaii in 
liin; and seem to graze ofl them more. At the close <tf a. famine year 
whi’i) all grasses are absolutelv exhausted, 't is only witli dillieully 
t|i;ii efittlo will move into the P>ir at .all. They rrieferto stiuid aJiout 
nnmd tlioiv Imc-s;, and wail for the ne.xt feed, even ilCuly on liiill 
lurious, rather tlian move abottt to giazc scrub. Certaitily tlie great 
nia](»!it\' of local cattle would die it lelt to thi.s sort ol grazing alone. 

\s regards jAttf and khair, these aie min.-li more grazed wliou in 
tlower i nd fruit in .April and Alay than at otliej- times. Kikar and 
ytiui do not usually h.ave much leaf in reach of cattle. The ])(:ds 
■ f tlie-e trees are eagerly picked up by critic wlien Ihey droji olf ii, 
die '-]>riiig. Kikars .at any distance ITcin canals usually liavo 
little or no loaf ir. times ol drought; what they have and *liat ol 

jmiil also is cut off in great quantity by grazicis and the twigs are 

iliiii readilv grazed liy cattle. In the neighbourhood of canals, 
tlu' kikar carries more loliage, and is alwaits in la mine years most 
liiimercifully lopped. 

d'lie leaves of shishain (DalLayia latifolia) trees and of all the 
tie tiifie (pi pal. etc.) arc readily eaten by cattle, but ioi all 
uciiticai purposes none ol these trees grows in this distiict without 
nldei water in some form or other and they are not availnlJc as 
l-d.dc]’ in imam tracts. There are, however, large inimbers ot 

on canal banks. Wherever there are canals the trees 

lue alw.ays under heavy loliawe Rod .seen in Alay auo June, and 
iniuv opinion form a very valuable reserve oi fonder wlierevcr 
fl'c; u.Kist. .After lojiping, new twigs are very rapidb foiined. if 
the lo.ps- have sufiicient water. Oenerally .s/ns/taws can be lopped 
t'viis in one hot weather. Cattle are very fond of the foliage 
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r.fiii Pat it readily even I'dien ^r.cd grass grazing is available [• 
is imnos.siblc to grow shisTtam at all in this district nnles; rl,, 
yoiiag trees are protected until they have grown out of the leae! 
of cattle. 

It has ahvoAs I'er-u my custom hero in times of scarcity b' l.ii, 
Hhishum uretly exieiisivoly for .V.oelc : but during the season jirst na-; 
owing to si ortago cd' canal water and consequently ot otlier gieej; 
fodder, I fed yJii.-.hniJi loliage mucli more extensively than ever lief, re, 
with. Cl! the whole, very ei'.comaging results. 

In one parlicnlar instanee tVom .Time Kith to Juh' J4th J let 
shi.Hh'Dn loaves tfi ,n h.crd of rido dry cows. Owing to the situafio), 
(it tlic ('(.(ws ard |ne;-.-,ni'e ol work. T was i\ot able to w'eiglLthe riuiiiii 
('f yliiyjiam foliage, but at a longh e-timato it was about 8 lb. to 10 It, 
])ci' animal per day. fn addil i(.n, the cows reeeivod 8 lb. of dry ju,,, 
(A. AorfiJttnii] or haji-ri (/'. iiijiliihdcum) stalk's of very poc.r qualitv. 
On tbe drv ration ahme. I know from ]irevi<)ns experience, rlia 
majority ol the cows would have liet'U after tonr weeks dead or dyin.' 
of starvation. With flic addl'd ration of y/n'sham foliage tliev 
markedly pnt mi condition during th.e h.m weeks, fn view of tlii? 
fact, 1 append here the very inteiesling report by tlic Assi'i iiii 
to the Agricnlturil Chemist, Di'. Ikimji Narayan, wlu', at the 
ill, stance of the Director of .Vgricnlture, kindly made an analwis ,;i 
the foliage. 

His statement that the zemindars of the province are ave's's tr 
the use of AiisJi.nn foliage i'^ tme generally of tliis distiict alsn. 
In compiarison with lihir trees, yhi/ihamx are not mneli lo]i)i''!| |.y 
local griziei's ; however, the acute .sliorlage this year did .''('UKaliinij 
to (A'ercome this aversion, and sJiiyJiams wore being pretty exte;; 
sively lop])ed here along canal bank.s before the rain came at the 
end ot Jnly. 

Copy of analyses report. 

T am submitting herewith the re.snlt of analysis of AiiA/fiii' 
leaves and seeds from Ihe point of view- of their use as a green foiMW' 
Ol the two sample." aiialy.sed (i) was taken from near a water (Miite 
and the (ii) from ir place to which no irrigation water was ever g.-i Cit 



CATTLE STOCK AND FODDER FAMINES IN llISSAR 


:24,^ 

<i, it corresponds with Iximni conditions. As there wa.s 

hcally no rain durin;.' hist yeai', this sample corresponds will' 
' obtained from regions of water scarcitv. 
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■ A Comparison of these fignros shmvs that there is not miieli to 
•lioose liei ween tlte tivo. although tlie second saini'le {liai-tipi) has a 
d.ielil advantage in its fat. allnimincid and stal'le caihohidiale 
rontenfs over tlie (irsf. Tlie real )joint. however, is to judue the 
wilne of aldsham leaves as eomjiared with oilier sidistaiices enimn i)d\' 
ib('(l as green fodder. To form a corveet i'loa of the iood value 
Ilf anv feeding staff it is ahsohitely neees.wuy that the resnlm of 
;ii\a,lvsis must he correlated witli digoslihiliti coellicients ohtanied 
hv direct digestif/ilii v eNpcriments. In the .'ihseme ol this tlio 
results are lialde to he misleading. But. since it is not possible to 
eiiiia' ('ll these e.xperiment.s, tlie ligttres are given for what they are 
worth. For comparison, siniilar figtircs are given for oilier 
■iihstanccs eomtnouly used as green fodder, no such ligiiro being 
civon for gmss, a term too vague -.ind genend, as it includes a variety 
lif (lillirent types of what collectively coincs under the name. 
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“ From a perusal of the figures given in the above table r i, 
evident that as far as the iilbuminoicl contents are concerned, lx. 1,.^ 
maize and wheat arc the best, followed hy juar and shishani le;; p, 
while oats and hay have a ralher poor albuminoid content. / . i, 
the. food units, .<;/i?,s 7 /«w. and oats easily top the list, wheat, it ,117, 
and jwir coming next and hay being the poorest. Shisham h iv,. 
thus yicssess the highest food ui.it.s, while the albuniinoid lu! s ^ 
e(jua.l tfi that ol jiitir. Considei'ing only these facts, it is apparent 
tliat .■ihis/ifiin leaves are superior to oats and liay, and even 
However, a.s f have said above, we will not be justified in diuw 
any detinlfe conclusion in the alisencc of actual digestibility e.xiicn- 
nients. From what is known as a matter ot fact, the zeiniiuliirs ,.{ 
cho province are averse to the use of nlikliam leaves for lee ui^ 
their cattle, 'riieir coninion belief based u|.M)n observation i.s tlr,/ 
tlie cows’ and buffalos' milk diies up when lliey are fed with fthi.ihn,,. 
leaves and the (d.servation is v.orth testing. However, notliiiii; i> 
Iciiown as to its effect on hiillocks, a knowledge o(|iia]ly inipoitaiu tu 
the zeniindar. 


1'>RY FODDERS. 

.As a ride, tlie only fodders that ran be pureliased lo(.‘a!!v 
jiurr and lajrd IvJbi (dried stalks) and gram hhoosa. 

■hi(ir :()!<] bdjrd ladbi vary enormously in. feeding value vii!, 
each sntn]ile, a.ct’ording to the nmouiit of leaf and flowering m sivl 
hoa.d carried, iiidividual tliiekness of stalk, time at wliieli Liuvesroi 
etc. Sjieakiiig generally, they are ol poor feeding value. Tlirv 
are almost idwavs cut too late. B.ijrtj is grown inainlv for Ihc siiiis 
as a rule aiu! is sown too !ar apart, and the .Halks are too thirl.. liOiii 
little leal, and haV'- had the grain-hearing heads removed, liie 
ajtjilies also to some saiiriiles ot pwr hulhi. 

(u-aiii blioDsti is juohahly ol a much more eonslant const itnrion. 
Locally niiii.y cattlemen have a nrejudKc against gram b!"i<'isi. 
Afitlioiit aetiial exjierinient it i.s impossilile to he di gmatic as tcilr 
value ,il any h.dder. bnl so far as mv experienee goes gram 
has a better vidne m.s tedder than citlier wheat bhoom or the avcnig' 
sample d judf' or bujui kadhi. ILe blinosa is ajjt, however, tobe» 
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;eal mixal with dirt and dust, and contains a varying 
pv,,|, ion of unpaliitahlc woody stalks. 

; :,j cannot (as a rule) be Itouglit Iccallv ; ;u the Eiiglisli sense 
i; term hay is not maile in rudia. except l)v the inilitary 
laiTits, by this farm, and in ueglieil.],> (nuiutiti(>s bv ])riva<e 
iasts. However, large quantities <>t dry graxs are eiit atul 
iiir sale as hayy, chiefly ii'om the eeutral jiaii <il the ((uiuti'v. 
yi;i, ;,^ass is generally cut much too late, aid has ii, vei v ])oor 
n|)|i(\i i ,iuce and feel. Its value as a loddcr. however, is belter 
iliiiU iis appearance would indicate, probably because, owing to 
I liiiKii le conditions, it saves on the stalk, and relaiiis when dried up a 
n,viit(‘r proportion ot nutrinicut tlian is the ease witii giasse,^ in 
F.iireiio, which dry iiuith more slowly. 

b.imples (jt this so-called hay ol eourse vary a gre.il deal, inaiiilr 
iicrei'iling lo locality where cut. period at which cut, and exteiil of 
ihuiiage leceir’ed alter cutting. .\s regards h.caliiy. cat lie here, as 
:i rule, refuse to toucli coarse gre.-'Se.'. irom jrait'- el the 1 1 iiiialava 
liMit.liills and Bhabbar, and I doulit if gras,.,('> from these localities 
ue woitJi cutting tor cattle at all, unless they i-au he cut a.nd saved in 
'lie rains, Grasses from Ceiili'al India, espei iaily Iroiii the .Ihansi 
Dnisiun, are however readily eaten atnl iiiuloiibledle haw a high 
value as fodder. 

1 have had considerahle exjierieiiee of leeoing hay el this iy pe to 
rattle liere in iblo-lO ami again to a Ic^-s extent in 1021. (.'attic 
iiuiloulitedly do bettei' on equal weights i.f these dry grasses than 
i.u W/eo.tu or millet fodders, and tJiey have an additional advaiilage 
in tliat they can be fed williou! serious kiss oft the ground without 
lifiiig ehalied and lui feeding troughs are '-equirei!. t'ontradi.rs in 
the hiisino.ss. liowever, are out for big jirolils. freiglit adds 
'insiilerably to the cost, and even when hay can be iuuiglit at tlie 
Mine pnec as local bxlders local catrlemeu do not like it. Tins 
I iry IS. however. 1 lliiuk. duo luirely to ignorance and eon- 
M‘i ve I is||i. and could be overeoiue it eontvaetrrs could be ind.iieed 
tu ;.u|i|ily witli a rt'asonable margin, ol jirolit. hroiu iiiy ex])erieuce 
uf live making here, T (‘oii.sider tiati. uiiless their hibriur i.hHieulties 
‘lie ali .gcther dilierent from ttime, their prices are most exorbitant. 
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I think, considering the enormous areas growing these g 
available to dnuv on, adequate organization should make it pi ,jl' 
to save and impfut grass at a reasonahlc price. 

117ic«j! hlmuti't and barley hhoosa. Barley blioosa is l .iyi, 
supposed to lie j'.referable for cattle, hut only negligible quai n,,.,, 
arc ever availalde here. 

Wheat hhoosa is impoitcd in some cpiantities in famine iiini, 
and a little is grown in tlie district. It is probably on an avei-R. 
the poorest in feeding value of all the fodders in genera) i;,., 
It i.s usually however available at a time (i\Iay and .hi'ii 
when most feddm’ famines are lieing most severely felt, h r 
dithcult t(, handle uniwled. and i.s .subject to loss in handlin;) ju, 
feeding. 

If it could 1.10 imported baled at a reasonable price, doni:ii)(| 
it in famine times would ptoltably be Ireen. I do not think it u!!! 
ever pay to imp('rt at anything like the rates paid by the .Iriiiy 
l)e].iartmcnt during the war. One wonk! imagine however ilia- 
the pnrcha.‘e price .of whea.t hhoosa in tlie canal col<,nic.s in nriiin. : 
times must Vie low enough to a<lmit of its being Iialcd and .sicrer 
against famiiu' at a reasoualde price. 

Proportion of coni'entr-vtud peed to fodder, 

III the i-ase ot the betfer fudder.s, .sueb as hay, cr good {|ii;'!iTv 
jtmr I'fidhi, dry ci.ws ami non-working cattle will keep goiiiv ci. .. 
fodder nuion alone. But in the case of most of the fodders iisualh 
available, to keep cattle in condition, or young .stock growing. 
small proportion of concentrated feed is also necessaiw. IJif 
quantity varies with 1 he feed used . One seer dailv is generally euf iijb 
Coirs in mill' and h'dlochs in n-ork refjoire wore, but two .seers daily c 
generally enough. If shishom or kikar foliage i.s available thr 
concentrated ration can be reduced , or in the case of drvynon-woikiig 
stock, omitted altogether. The minimum quantity of fudilB 
necessary ilepends on the fodder and the size of the animal fal 
The average-sized dry' cow hero can support existence for i 
c.,jnsiderab]e period on 10 lb. ol dry todder plus 1 lb. of conceuimleJ 
feed daily. 
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Price of cattle. 

Tiring my i^liort exp6rience iii Tiidii*. I hnvo .tIwiiv^ Ixioti struck 
1 ^^, ; 0 low prices of cattle compared with tlie j'riccs of grain and 

fai> ■ f- 

ilefore the war one could buy a really good four I’ears old 
liuli ik for 11s- 120 and a good ten seers iniltl! cow at the same 
or ;!, smaller price. 

[{ the owners bad had tc purclia&e the grain uiwi foikler fo raise 
file iihove animals to the age of four years, it would have, at a low 
estimate, takina grain at 16 seers, and hxlder at two mauud.'-' to the 
rupee, cost him Rs. 165 for essential feeds alciK-, leaving out sueh 
ifeins as salt and ;/Aee (clarified butter) and the value of tlie milk 
iliiuik by the animal prior lo M'eiuiiug. 

'I’lie average price of grain and fiKlder for the last three yi-ars i.s 
more than double the above rates ; the price ol cattle, iilllunigh 
rising, has not risen in proportion. 

In fact, unless the breeder has grazing available for his cattle 
for the greater part ot the ye*ar, I think it is impossible to rear cattle 
at jiresent prices at a profit. 

Considering that in this district grazing is otten absent 
iiltogether, and generally good for only a few numtiis in ilie year, 
it is curious that the industry continues to ftourish. 

One explanation may be, as regards the linlloek trade, that the 
breeder generally brealcs his bullock in imnug, and gets .some v’ork 
Mit of him before sale. The local breeders aiul dealers are all good 
iceders, and even in a tamine year it is rare to see an auiiiial at a 
local fair in anything but good condition. Most ol the bullocks 
biduglit in for sale are always in lat condition. 

The main trade of the district i.s, however, in young stock, aged 
about 12 moiitlns or so ; in some years these animals may liave 
received little or no stall feeding prior to sale, hut in their case 

is ju.'-t as difficult to understand liow the cows to breed them can 
be maintained, considering the low prices realized, tor (he young 
^tocli. 

(dazing areas in India seem doomed to rapidly decrease ; it 
seem, probable tliat the price of cattle must coiuiiuie to rise 
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rapidly unless (liere is a marked dccveiise in theprifo of agra it;;. 
produce generally. 

Amount of rain nkckssary to influenof orazinc;. 

I( is not uncommon to see lutke public ])rc.>.'. especially ii a.,, 
of scarcity, alter bglit rainfalb a paragrapli to tlip effect that ■' i nil 
inch of rtiin has fallen at sucli ;md such place, anil tliat grazii - v,, 
ensue to relieve tlie fodder shortage.” As regards this ] m , 
India at all events .such a statement is. .arrant nonsense, h. In,,, 
falls of rain of less than 1 inch have no effect on grazing so ‘ . 
cattle, are coneenied. 

Cold weatlicr rain liore has no effect on gra,ziug, the Bir girf... 
all reouire considi'i'idile heat as well as moisture for any ii,'!.);,' 
growth, I’rolongcil droiigl't undoiil.itedly retards growth of a);;..,, 
wlien moisture is siippdiod. Kecontly. ]>racticallv no rain oci m:,, 
for 11 months ; on July Jtth the drought broke, A heavy .dsiiv,’ 
occurred over some 5,0011 acres ol the Bir, an average of l l its b.- 
fell over tlio affected area. In a normal year such a fall unii! 
have caused the area to hecome gi'eeu in two days, and. would li.r, 
proiluced grass long cnougl! tor cattle to graze in a week’. (Im t,d. 
occasion, bv the 22iub eight days after tlic rain, (lie, whole 
portion ol the aiea was still I'lowu. No germinatio.u of girisf' 
had occurred at all eveept in a lew depressions. Further uuulbi 
oeeurred on the dUrd July, and after thi.s upland grasses sttiitm t- 
grow m a normal wa.y. 



N OPE AND LIMITATION’S OF A( ! lOCL LTD RAL 
KESE Alien. * 

liY 

lUo S.vniB .\1. It. H.VM.VSW.VMl S1\ A\. 15, 

(JoKernmeni Ledurimj Clieiiiisl, .igni-iihnrnt ('(.//(y/c, ('ulnihitiiirr. 

I TAKE it that every of you is as luiuii (lisapfioinh'd as 
mvsi'lf, that Kai Bahadur thui^a ihiin. tlie Ih'csidciii-i'h'rf of the 
\iri irultiiral Sectioir. has not hoeu able t<! come here to-d.ay. 
hulking over the list of gentlemen who iiiesided at this section 
111 jireviotis veal's, i lind that they were heads of .\griculf ural 
Ucpai'tments in India. Bai Bahadur (langa Bam, lu.wever. is a 
I’d ire 1 Government onieia! and a clever engineer by profession. 
.\ftei' his retirenient. he obtained large areas of land fi’om 
(kiveinrucnt, whitdi he cultivated by comparatively more improved 
mcl hods, and he utilized his knowledge of engineering to agricnl- 
ninil purposes, hv promoting lift irrigation hv steam and eleetric 
]iiiwcr, In tine, for several years after Ids retirement, he has 
hcoii a successful agricultural eiigiueer and hnsiness larmer. He 
i- known to be a pnhlic-stnrited gentleman, having endowed 
-eliolarshtps and prizes at the Agrii-ultural College in the rnnjal) 
and having given very large donations to the Bciuues Hindu 
I'luvei’sity. He has been apparently a trusted Government 
HciViiiil. being a Goinpanion of the Indian Linpire and a .Mcmhci 
Ilf the Victorian Order apart from his Hal Bahadurshi]). Ihose 
cfti'. therefore, who came to the Congress with the oxpeetation 
"1 |)r.i!liiiig hv the advice and suggestions of a business farmer 

• I'.’iUdi'Utial address al thu AgricuUural Section of the Indian Science Congress. 
MatJro-, 1022. 
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are tliorouglilv di^iiippointed, and you, geiitlenieii, have pro nljj. 
a lurtlio]' disappointment in store, in that the section is '<i ]„. 
presided over l)y myself. 1 have neither the departii, 
experience of past Presidents, nor ilie practical expericirce .,j , 
Inisiness farmer. To add to tliis, I was called upon to undi itsl, 
the duties of tiie President of this -section only last ovf 
T'hat accounts for mv inability to deliver an address V'>iij|v 
of the Presidential cha-ir. for instance, a review of the piumv,, 
of agricultural ('ducation oi' pi'ogres.s of agiicultural cheiciMiv 
or any similar subject on which, with plenty of leisure and ueccssicv 
booh-s of rcf(n-ence. 1 could probably have prepared one. rin!,,] 
the circumstances. 1 crave }-our indulgence fur a few riiiini!,.. 
when I propose to sav a few words ou tliC scope and limitations i,? 
agricultural research. 

Uesearcli cf all kinds demands in tlie worker a simii,'; 
knowledge, a rpiick perception and a wide iiiiiiglualimi. tii: 
agricultural research, in addition to the above, is beset \vi|! 
IK'culiar dilKeuUies. First of all. it lias to be rememberci! tlir 
agriculture is but an art, namely, tire art of producing ci’i!|i- 
and it ineludes the rearing of domestie animals ; but the praiiiM. 
of this art is governed liy the ajtplication o-f a number of sci'-i!..'., 
even a greater nuiufier of scienet's than fliere are sections in ihi- 
Congress. An intimate kiunvledge. lair)} of a high slaumui. 
is ilemaniled of a rcseareh worltei , (d all t hese si ienecs. Siu !i '.vdi' 
acquirement ot knowledge being impossible in these ilays of lajic 
scieiitilic progress, spiecializauion has eoiiie in. and iigi icultiiio 
leseai'ch requires, therefore, the co-ordination of the iiUellccni;; 
energies of a nnmber cf scientists. Xow this explains wliy sdiiii 
pi'oviuees which have a fidl eomplemenl of scientilie experts li:i’'' 
gone ahead of other provinces not yet fully stadfed. 

d’lie second important pinnt in which agricultural icsiMid 
ditfers trom other re.scarches is that almost everyone knows m'I!:'- 
thing of the art in this land of hoary traditions, tdierein agi ii ultiii' 
has been the liaekboiie ot the eoiiiitry and the most uiiiwiMib 
followed jnirsuit. T’lie researcher has more (d’teii to learn liuiniJii 
illiterate cultivators than teach them. Indian traditiniw •'! 
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; ,n cannot be lightly set aside by tliese multicolonred 
in their eagerness to apply their sciencps to ilie :,rt . 

'I’li. dlv, ttie conditions for the carrying on ot agricnltural 
^ 1 ,,;,.,. uts are mostly outside the control of tlie -cientillc worker. 
\:,rv from place to place in their physical and chcinidd 
one season is not like another in niinfall. tomiierafiirc 
] other climatic conditions, experiments have necessarih to 
fe]ieatc(l several times, in several places and in succt'.s.sjvc 
hi'fore trustworthy results can be obtained, and let it be 
loinbered that tliere is always the chance of negative residts being 
aiiieil in any experiment. I’lvoii ivhcu what ap]H‘a.r on the 
fare to be reliable residts tire obtained from exiieriiuenls in the 
1 there is the question of probable error to be solved. 

IVheii we realize that a world-wide war was nccossarv to 
aulate scientific research in geiteral, and agricultural research 
particular, in Great Britain, it is no wmidcr that there is a 
1; of faith ill science and scientific methods in this cmiutry, 

1 tlui-t tliere is a clamour for expeditious results from the iniblir, 
liiding the members of the Legislative Councils. It is only 
iMi relialde re.sults have been obtained tbat the scientific expert 
.‘IS these results, through the agency ol the district agricultural 
It. for adoption by the actual cultivator.s. and I iiei'd not lay 
e.ss on the lUlficiilties experienced by tbese district agriculimrd 
I'-ei's in their attempts to disseminate these ideas in the villages, 
it word, their duties have all the clianu and di.sa|.'pointmeuts 
:i missionary worker. 

While the ma,ioritv of llio members of tlie Legislative (biincils 
ve lieeii conciliatorv, even niagiianimoiis. in their Inidget 
iciissiiins wliPit dealing with the developnieni of the Agricultural 
.‘liaitment, a few cries are heard, here and there, that the 
Ui'ullural Defwrtments are white elejihauts. \\e ntleii hear of 
iticisins that the I'esearidies of a scieiililic worker are more often 
an academic nature than of any economic inqiortance. Most 
sKirrlies are, probably in the beginning, only of an acadetnic 
ii'l. especially to tlie on-looker, but they train the inlelligeiit mind 
the Worker for deeper insight into the hidden problems of nature. 
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[ iun only voicing ilie opinion of tlie greafcst scientists of y,,, 
when I say that Inirassiug the rcsearcliev to produce qnii. i,., 
and econoniic results cuds either in damping the spii , . . 
Worker or in his proiliicitig haphazard work. So lotii ;,., 
experimenter is indnied with the true spirit of research, nai;;i.t . 
spirit of <liscovering and cvidviiig truths of nature, and s , 1,,- 
he is cpialified, liy his knowleilge and training, to uiidertaki. n-.h, 
work, a re.search workei' may he left m iieaee. for it is in his //.,/ /,, , 
to his intenisf. to carry on his work' as epiiidcly as possible, if sir 
t lie beuolit of luimauiiy , at least for the winning of Ids own iauii, . 
scieutifh- cii'clcs. 

Granting tint alios'c conditions of tlie scope of aarKuh ■ 
research, tlie question aiises, “ Arc we going on rifilit Iiiie> : ' 
believe we are. We are following generally the methods 
w ith success, in count tics where scienee has made rapid proei c>,>, , 
its they ha\ e succeeded in tlio.se countries, we luive to talce it ilit- 
will succeed in oui's, so long as due consideration is given in], 
conditions. That brings us to tJic agency, and, to begin witt, 
ai'e grateful to the experts who have woi'kcd in this coimtrv i; 
iibroiid, Some of us, at ;iny rate, hit ve had it training f ion i tic 
and we are therefore welcoming the Indianisatiou of tlie diw ii ii!:';: 
in the higher services which Ims alreiul}' come and which will or 
in greiifer measure in the iicitr future. Let me begofvoii, pei.-i 
men, to remember that tliis Tndianisiit ion connotes iucie,! i ii'. 
ponsibilities. AVhere formerly we were content to lie cei l iliol 
efficient assist ioiits. capiilile of canying out orders, we Inwcu sv, 
responsible heads. To ihiuk, to design and to dii-ect. 1. for one. li;' 
always lield the opinion that this land, wliicli can boast of.iliih.i 
cultured ivilinatiou dating Irom ancient times, and ot liteniw 
and s}', stems of pliiIoso])]iy in no wa.v inferior to tliose nl 'si: 
conni ries. i.s in no way deplete (d' master minds wlio enii i! w 
design and diieci. 1 appeal to you, and I exhort voii. I'liiw 
mciidiens of the Congress, to remember that, as patriotic '"i:- 
fiioia. it is your duty To render a good account of voiiix bc' at 
prodrice such work coinmensurate with llie money s])eiii cii 
and \ onr researches from the potdv'ots of tlie cultivators. Wn h‘' 
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paid for ill casli by them, a-iul let us remember tliaf it is an 
atioii on onr part to rettirii in kind in the sliape of useful 


.y icille work. 

I will put the above ideas once again in one or two statements 
. h 1 commend to eveiT one. We liai'e ]ileuty of bieilities. 
('t'iize them to the best advantage. If any one should think tluit- 
iu)t paid sufficient wages in proportion to Ids ta.leuts, he has the 
i,p i;iu of resigning. When, however, lie li.as chosen to remain, lie 
Jioiiid pul the question, to be answered liy his own eonsciem e. Is 
iliis all I can do ?” rather than bo soAisfied with •' Thi.s will do.” 

tlentlemen, 1 have tlonc : but, before 1 ask you to listen to tlie 
pa/pors tiunoiuiced, 1 would like to say a few wonU regarding the 
liaucity ol papers sulimittcd to this section. It is possible that Kai 
llaliiidur (.huiga Ham did not think of taking the trouble to write to 
aMiu-ultural officers iudillerent parts ol India to exert themselves iu 
setting i.iapcrs ready • -a ^iroccdtire whicli was adopted by Presidents 
ill some of the previous years. Again it has to he vemembered that 
pnirtically all tlie research work' done l.iy depart incut al officers find 
ilieir place in tle])artmental publications, lor iitsiance, .Memoirs 
.md Bulletins of Pusa, Provincial \car-boiks anil Bulletius, aiio 
AiH'icultnral Journals. Again in eacli province there lias been an 


.Vcricuitural Cdufereuce of soinekiud. m other at winch agricultui al 
nilicers general]}- take part ; for instance, we had at (bim'-alore, 
onlv last month, our Agricultural (.'onferenco, at which eight or nine 
UMud papers were read.' And. lastly, some papers seem to have been 
scut to the Secretaries too late for being included in this year s 
po-nmmme, and I am glai! to aniu.uuee that I liave the permission 




..f Si-liM’.i'o (ou'iross to uso iiiy vliscictioii in 


-luh ]>;!.]) Cl's U> ivild. iMl' 


! I sbiill V'C to oxercise that 


Ccntlemen. 1 am thankful ro the committee of tlie Science 
fnasn.ss for electing me Officiating President of ties Agricultural 
ffidion. and to vmi. geiitlemeii. for the patient nearing }ou have 
to mv liastilv thought out ideas. 



NOmiAL FLUCTUATIONS IN EOUY WEIGHT 
OF BOVIN ES, 


BY 

Tt. P. OOIAT, 

L(ihnraior<i Aaninhml, J iiijterial Bdcteruilni/ical Labontiorij, Muhesar. 

Till-: gBuenii piarlicc. when carrying out feeding experinuuii^, 
of weighing the animals used once weekly or after even Iiuimh 
intervals is of hut little value. As a means of comparing tIih 
suitability of a given ration or sele<'ted feeding stuff for a specitir 
purp(jsc, the, data obtained from such weigliings is o])en to mud: 
criticism, ft will be sliown in flic course of these notes th,u 
fluctuations mu.'ur daily in the liody weight of animals, and that tlii 
only satisfactory method of using the body weights of animals iu 
comparing rations and feeding stuff.s is to weiglt the animals dailv 
and to work with the averages of as many single wcigliing' 
pos.silde. 

(Teorgeson of the Kansas E.xperimental Station found tlu' 
following variations at two different perio<ls in the body weight', ul 
3 steers beiitg fattened.^ 


\\ efhlji varkdiom from initial weif/hts. 




First 

THPIOI) 





Slciinh 

I'KltUiii 


liiilitii 

^\ fcldv izaiii OT Iv'ss 

fiimi 



Wm- 

hlv ^zain 

(ir idss iiid t 

No. 

WClL’llt 

jn'ib. 

iiiLial w. 

■ii/iit in 


^Icci' 

X .. 

III lb. 

iiiHiid wt'i 

g'lil lit lb. 



1st 2nd 

:jnl 

Jti! 



i ist 

2u(l 

did 111 ' 

i 


"r37 

-r-10 

-plia 

1 

1 ,o4o 

-r-d 

-rO-' 

+ 53 :-'i' 



mail 

d-ai) 

-i-lid 

2 

1 

1-2U 

wdT 

-I-()U -r-'> 


. 1,1^07 1 

-FiiS i 29 

. d--i7 



1 ,5G7 

+ 2li 

+ 52 

+ 50 -It 


i___ , 

* Henry and Morrieon. Feeds and Feeding, 1010, 
( 2aG N 
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Weekly mriaiiom from initial nmgJifs^coneU. 




FlltST PKKIOI* 



Sunisn 

rKflTilD 

Initial 

Wffl 

0 V nf li>>s friHii 


ruitiul 

Ufciily LMiii 

• tr liKr; iroill 


inilial wcii'litiiilb. 

St (.■.( 

V 

wi'igflit 

•intiai Uvi 

■J.'. iti lit. 

iulb. 

, 

: -- - - 

-No. 

111 lit. 




!kI 

: 2ik1 'in\ -I Ml 



I>-1. '-‘till 

'JrO It it 

1 

+ 27 

i ..LU - 11 -!-47 

i 

1 

1 

i-2i> --;;2 

- 1 -'12 

o 1,1 no 

+1.7 ! 

: 1- S -4-13 -^24 i 

! ' I 

2 

1 .."»S3 

-2ti ;-i7 

.-;i7 

n 1,2(17 +28 

: _ 4 -f 8 ^.2Cf i 

1 ! 

3 

: l.r.liT 

--•JO 

:-7 22 

llenrv 

and 

MorrisotA state 

tlmt 

tlu' 

variations 

found in 


(^'dijcsoii’s ox]icriiaeuts ivre not extiaoidiiwrv. I’ntiouiiig stocis 
^liiiw sucli sutprisino variations in wcidlp I'roiu 'lay to day and cvi'ii 
iVmi) week to woek tliat llu' dillicnliy of (.'siiinatinif tlio tnir wciydit 
111 ;iu animal lias led tin* American l'lx|>erimeiual Stations To adopt 
I hr ]ii'aeliee id' weioldnj; animals on t liree sucee>si\c day.--, takiiij' tlie 
,i\ erace as the t nu' weight on t he second da\ . 'I he same aiit lioril ies, 
while eivine iio e.\ p('i iiiient al mideiiee. sa.v that the linel u.il ions 
dlis('i'\ ed in t in' hod v weights of aliilnais si'ein to he euverned hy I he 
(elhiwiug factors : ■ 

(1) .Movi'iuenl of the eontenls of the digestive tract,' 

( 2 ) The cliaiaeter ol the food eonsiimed. 

(3) The exercise allowed m coiilinenieni enforced. 

( 4 ) And pioliahlv the iitiantity id water consumed. 

^Voiking with mice. Iloliertsoii and I’ay- Immd that animals 

tt'lieii weighel at short inteiaals ihroiighoiil the day. helwi'cn 
s .\.M. and m I'.M.. showed fluctuations ol hody weight which 
eenmod at lairlv (ieimite times dtiiing the day, ;md that these 
lllletuatioiis corresponded to the feeding haldts ol the animals. 

I lie laviiiirite feeding time was the early evening, with the icsult 
1 hilt t he hodv weight was al wavs high at al loiit in f. M. In I he eat l\ 
iiiiiitiiug till' wo'ight we.s found to he low, while it increased dtiiiug 

' <vi'l h'tvlii'lh l-Mti. 

~ Jo"r, Itio. i'hfui., XX1\ p. orln 
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the morning only to drop ngniii in the aftei'noon. Worlviug 
this datii; they fixed the middle of the afternocm as the correci d,, 
for weiglung their experimental animals, beeauso at tliis peri d ,, 
the day the amount of rnaterial contained within the digestive j-,, 
was of relatively .small bulk. 

No reference can be found to any .similar experiments Im jij, 
been carried out on cattle, but the general residts are likri'- 1 , 
be tlie same for all cla.sses of animals, so that it is possible Tb,. 
the Ijcst time for weighing cattle will be found to Ire the c.uiv 
morning. 

Armshyi quotes tire rocoi'd of rr steer whiclr had Irccu reecivii,^ 
a fixed ration of timothy hay for two months, giving tliedailv 
weights for a ])erii>d covering sixteen days, d’he animal was kty 
under as uiiifoi'iu c(mdition.s as possible aiul wrrs weiglred daiK 
24 hours after wrrteting. 

Daihj recorded, weight of Annsbg's steer, with jl.uctmtioh from 
initial weight. 


O.VILY VAUi.VTIONS IKOM INITIAL 


Duy 

Kuoordod 

wtiaiiT 

■ 

IN' KO.M. 

in kgm. 

Gain 

Tx).«ri 


1 

410 0 



2 

431 0 

l’2*0 



431 V 

120 


i 

4100 

21*0 


5 

431 -2 

122 


« 

444-8 

25-8 


8 

427'G 

427*9 

8-0 

8*9 


9 

137*8 

IS*8 


10 

130*0 

17 0 


n 

437-2 

18-2 


12 

413 0 

24-0 


i3 

428-4 

9*4 


14 

433*4 

14-4 


15 

430*8 

17-S 


10 

418*0 


0-4 


lire initial weight of the animal recorded was 41!)-0 kgin. .nb 
the hnal wciglit 418’() kgm. ; ,so f.hat during a period of sixteen ilav- 


' The Nutrilion of farm .biitnaLs, 1917 . 
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, 1 ,, :,.r:s ill biidv ivoiglit iHuountod to (i- 1 kjrni. If, liowovor. tl,,- 
of flip iinst thrcp and laM tlinv day> aiv avptayrd aiul 
j|i,. uurcs olitainod arp taken to lie the tnio weiuln.s ,m iho s,.ron,| 
■aK iiflepiitli days, then tin; jraiu in l,odv wciylil would have 

11.. ..;, d-4 kgm. and not IT'S kgin. as sliow-iiin ihr aliovi- laltlc on 

111.. iiftiH'utli day. Had tile iinimal lipon wt'iglii'd id'ipi' ih,. iuiiial 
iv, Mailing on tlip sevpidli ilay and fomti'cntli ilav onh-. ,i;dus 
„-,,iild have recorded of 8’(i kgin. and I4'4 knni. roiic-uvi'K, If 
iii^ii.ad of the seventli and fonrteeutli days, the weights Imd 

taken on tlie si.xtli and rliiiteenth, the gains ovci iniiial 
!■(.( orded weight are 25-8 kgm. and OH kgm. re.s]ieciiv(>lv. I lad t Im' 
MXIK'iiment been commenced on the second day (4:!M; lo'in.) 
^ll^\vn in the above taliie and tenninatc<l on the sixtecurh da^- 
(4 1 S't) kgm.), then the loss during tlie.se fifreen days woiil.f leave 
lii'i'ii Iti'd kgm. instead of a gain of 17-8 kgin. when tiu' 
lali'ulations are, made, on the difference between lirsi dav (41!i'ti) 
and iifteenth day (430'8). 

Atmsby jis tlie result of Ids extended t'xixnieucc ri'eoimtiomls ; 

(4) That large tminbei's of animais he nst'd. 

(2) J hat the experiments should extend over coiisidiuahle 

periods. 

(3) That comparison he liased <in the averages of as many 

•single weigldngs as jiossihle. 

8iuee 191(1 a numlier of feeding expeiiuKuits liave hi'pu eariicd 
imt at diuktesar. the ohjeet in view heing to work out suitable 
lathms with the feeding stnfis availaldo in the loeal maiht'ts 
let phiins Imffaloes used in tlie jireparatiou of different sera 
''>ued by this Laboratory. In the earliest ex)ieiiiuents weekly 
"■(■ighings were made, ivnd the usual fliietiiatious wei'c observed 
lilt lie weights id; individital animafs as |ireviouslv r(‘eorded bv 
''flier workers. Tt was derided later to earrv out a furrlier series 
"I '’vperiiueuts. Imt in fdare of the former wirkly weighings 1o 
"Vigil tlie animals daily. Such lluctuatious in the hodv weights 
"■'■re nbseived (hiring tlie tirst few days tiiat this exiieriinenr was 
liastilv abandoned on tlie assuiuiitiou that weights were, tieing 
'■'•ai'i-iessly recorded. 
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Tlie literature quoted in the early part of these notes di, 
not become, available, till a confliderable time after the fe< ,li,j^ 
expeiiments had been stoppeil, and from a perusal of the data .jiv,.,, 
by tlie few authorities quoted it was obvious that the varia i,,];, 
observed in our abandoned experiments were quite normal. 

A further experiment was now commenced on the follo viri 
lines : — 

(1) d’wo liatche..s of normal plains buffaloes were used. i.in. 

for the control ration and tlie, other for the impiiivit; 
ration. 

(2) 'ri)e total weights of each group were a.s nearly as possiliji. 

equal. 

(.S) As far as ixrssiblc, the animals were all of the sameairr, 

(t) 'I'lie animals were entirely .stall fed. 

(.3) Weighings wer(‘ commenced a1 6 A,.M. daily. 

(()) .\nimals wcm'c uoi h'd or watered until after they t.ii 
been neighed. 

(7) Bolli individual ami group recoids \ccie maiutaiiiiv, 
nc., dail\' recoi'd<‘d weights and llie average 
which were obtained by averaging tlie. weights ^ 
eacli three sticcc.ssive davs and also each ten iiav> 
weights (1st Kttli inclusive, 2ud- lllli iiiclusivi'. eii.i, 

(<S) Charts were Icepr for euteriug such details, as " heii' 
fairlv,'’ " feeds well," etc. 

(tl) llotli grott]>.s I’oceived the control ration for flie liisi >i.' 
davs, and from the seventh da,y tlie animals for ic.'iiii^ 
the im])ro\ed ration received their ])ro])er food. 

( 1 tl) When an animal fell .sick or died a corre.sjtonding auiiua 
Com the ojqiosito batch was removed. 

I'o ilhistraK' the (luctuations observed in tlu' bod\’ weights, "t 
noi'iiial plains l)uffaloe.s wlien maintaineil uiuhu' ])raetieall\ iniil' ir 
conditions tor a ]>erio<l covering ,S,S davs, the accompanying cliiiii' 
are given. 

do show the charts of all iiie animals iisi'd in this cx]icriiiir!i' 
Would ic<{uire too much space, so that the re(;oi(ls of (me cmui'il 
ration animal a-ial one test ration animal onK’ arc given. A .nirl' 








CHART IV. Average of throe successive weighings ; test animal 
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rtf tiieae 

n^rt.l lor recording results to be os follows ; 


t ) ! liaily recorijod Woiglits 
) ) • itvoraiies of Kucocssivr wi-i^'liiiiys 


I ( 1 ,, ;tvorii!i(' 


s of U> Wfjj'hitigs 


(■('f) (''‘iitrol anitnal 
H’>) Test aiiiiriul 
( (") anit;j!i.l 

' l(/>) 'IVs( atiimai 
((") f'oiitrMlaiiiiuiil 
Tost jiiiiiijtil 


Livt' methods 


lU. 
i:; 
I i 


Results based oh recorded tnltlnl (uof fitud iceiijltfs. 


I Rkchuijisu WKuaiitj 


AniiilsI j 

liiiliivl 

Fit till 

(.t.iin IT [osi- 

i 

1st .liy 

SStliday ; 


i 

lU. 

ill. 

11-. 

C.imn.l .. ' 

;uu 


- Ml (('Imn li 

Test 

;ui) 

Im'I 

(riun ill 


Ri'shUs Ixttinl oil tin' (ovovo/r irrujlilx Ilf the firxt. Ihri’c lunl Insl 
lliii'i’ ilni/a. 

1 riii-;i.K \vi.i;.v«.i. 


Aninm! 


I’od I din.' 


Coiitl'.l 

T<*nT 


n>. 

:ni» 

:r>7 


II). n., 

- I h i, an Jl'i 
:5T-J - '<'lian IVi 


Ilcsidts hiixnl on Iho <ii'i’iinjex of tin- jir-it ten mnl In-if icn ihiijx. 


.\ninbU 


Tun days' 

\v r.iiA'n; 


11 rs 

Itiitiiil 

Kioal (il'ib 

Ist to 

to SStli 

Hh Inlay 

<hy 


( ‘oiltl-n! 

I’rd 


!l.. 

:'.71 


1 (OIdhi 
1 l' (I'lnnt \'n 


I'roin till' above tables it is seen that (luring a |K‘rio<l ( iiviaing 
liavs tile control animal, wlieii only tlie initial and llnal recorded 
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weights ai-e considered, lost 10 II). body )mglit, and the test 
over a like period gaineil 30 lb. When, however, the average wi 'ij.- 
of the tirsti three days and last three days are used, the loss ii, 
case is turned into a gain of 1 lb., and in the otlier the ineriN .xi , 
weiglit rises from 30 to 3o lb.; while, had the average weigiiw, 
(lie lirst ten days a)id the last ten days been used for nr,hv,, 
(■oin])arisons, the control animal was only 1 lb. under weight si p,, 
end of 88 days and the test animal had inci’f'a.sed 42 11). 

A study of the weights recorded on every seventh dav slnnv- 
that both animals lost weight for the tir’st three weeks of riij, 
e.x])criment. 'I’he followiiig tiiblo shows tlie recorded weic!,[, 
on every seventh d;iy from the lirst to eiglity-fourtli dav wit h p,,, 
gain or loss on the initial weight and also the fluctuations from wee; 
to week. 



Control .\ni.\i.\l 



TTvST amm.\l 


l>ay 

Recorded 

WC'lgllt 

llaiii Of loss 
on initial 

Gain or loss 
on prfvion.' 

weekly 

WClJiljt 

Day 

Ro.-orclccl 

ucigllf 

Gain or lo.ss 
on initial 
weiglil 

Cdiiii or ](i- 
"11 prc^ i-rp 
weekly 
weii.'it 


10. 

\h. 

Ilk 


lb. 

lb. 

lit 

1 

340 


•• 

1 

310 



7 

32;{ 

-17 

• • 

t 

322 

1 

18 


14 

317 


— 6 

1 1 

317 

-23 1 

■■ 7 

21 

322 

-IS 

- 5 

21 

330 

- 1 

' 2.‘ 

2,S 

342 

•> 

- 

2S 

368 

-28 

•• 2' 

3.'. 

336 

- 4 

— 0 

33 

335 

H-15 

-j;; 

12 

310 

—30 

--20 

12 

354 

-^14 

- i 


312 


2 

40 

357 

-17 



320 

_ -70 

- s i 

.« , 

360 

1-20 

- 

63 

330 

-10 

10 

63 

377 

••■-37 

17 

TO 

327 

-13 

3 

70 

370 

-30 

T 

77 

330 

-10 

- 3 

77 

:is;! 

- 13 

i:; 

S-f 

33o 

10 


SI 

372 

i 32 

_ i j 


Had the weights of both animals beeji avci'aged foi' the liiv 
three weeks (1st, 7th and 14tli day), and the last three weeks (7Utli, 
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,in(l S4tli (lavs), ami a i'(HU])aiis(m luadiv it wciiild lia\i' Imth 
, that the cDiiti'dl aiuiual had *!,aitu'<l ;iud the test aiiiiual 
as against ii loss id I Ih. and a gain of -12 Ih. when the 
,,tos of ten days' weighings ate used. 


Sl.AIMAUV. 

I'roiu the data given, it lias lieen shown 

(1) That anv conelusious as to the stiiialiiliii' of a laiioii oi a 

feeding stuff J'of a speeilie pm pose, when liased on the 
data olitiiiued fioin the iniiia! and linal weighings oi' 
on woohdv Of fortnightly weighings, ate piaetieally 
valueless. 

(2) Tliat the weights taken at intet vals gi\e no iudh atioti of 

the rajige of Huetiiations tliat tire oeeimiug ihiily in 
the. live weight. 

(3) Thiit weights shouh I he ttilien daily and thtit it i.i tidvisahle 

to iivi'tage as many single weighing' .u pos.-ihle. Tlie 
inosti stUisfiictory results tire ohtaiued hy avertigiiig 
etieh 10 weighings (Ist- lOth day iuclu.sive, htul IMlt 
iiielusive, ete.). 

(4) Tluit the use of tiverages rcdtiees the error, hut does not 

entirely I'liminate it. 

(5) T'hat it is essential for the e.vperiments to he eaiticd on 

over long pteriods. 

(li) That it is neeessary that e.xpcrinteuls he very eaiefully 
planned so that the conditions remain praetically 
uniforiu thronghout. 

The object of recording these tiotics is to ohiaiu tlic views 
T c.vperieuces of other workers in India on what is a matter of 
iL'iderahle iinjiortance. India lor some years to come will have to 
pend entirely on the weighings of animals for controlling the 
'lilts of feeding exjteriments. so that it isdesirahle that a standard 
.■'Imd lor condaicting feeding experiments lie introduced, the.rehy 
iiiing results wdiieh will have the advantage of helug based oil 
nioniiity of method. 



PUSIIT-l-KUn X irASHTNAGAUI SHEEP AT THE 
AORICUl.TURAE EXPP:Rn[KNT STATION, 
PESHAWAR. 

BY 

\V. l!i)l'.J<;UTSON liKOWN. 

A^iriciilluntl Officer, Minih-Mcrl i'roidicr I’rorinre. 

In the ycai' Sir Percy Cox. I’esidont iuilie Persia)] Hi!!: 

and Cliier l*olitical (.)l1i<-or. Ihisia, wrote to tlio Seci'ctiii'y. JoHiijn! 
and Polilicid I >ci>i'.rtiiieiil , Indiii Siiiihi, fh:it oiliiers coiiceiiui; 
with the ]iur( Ihisc of shec|) on th.e 'I’istris Jiad Ifixniylit lo Iiis iintii' 
tliiit o\(.'oe(!iii<rlv line ranis lue, occiisionally hidiieiit in iroiii iln' 
Pusht-i-lvuli h'l' sale, weiohinii as much us 180 Ih, live wi'iuM 
Thc\' were i’e|ii)rted to l'(‘ l)i-oii,il-iuil slice]) su])erii'i' to those ol ilr 
t''j)e usually foiiml in India, and to he well suited .'lEpaicuil; Ci 
liicedin!): with ,.hec|i in Puliichislan .’jid the Xoif li -West 
I’lovira-e. Tlu' )!esidoiU snccesteil find .smiie I'unis niiyiit I" 
imported into fudia to improve f!ie Iriudier .,heep. The lireei! s 
I'epirtted to !)»' he-dthv, thriftv. s<.und in hod. and accnstoiiu'i! ri 
I'anye ovei' the- hot stmiv hill-si(le.s. 

i^ome uinis were impoiied. ind hnir were .allot ten to the .Vuiil- 
West Frontier Pjxwiuce. After a jieriod of .segregation tliey wiir 
hronght to the PcshaWiir .\gi icnitnral FiX])crimcnt Station ni ll'' 
spiiiig of till". Thev wjth.st(,oiJ the lierce heat of the long suinmci 
davs, (piite, well. In Se])t('nil)er. when th<‘ hreedmg pens were 1 r!i!': 
made u]). two rams were sent to tin' connriratively coil valley ol ila' 
Knriam. anol her v.'u.s }>luci'(' ^vith a f;e(ni slugiherd m the Ihisinn.aj i 
tract of the Peshawar Distni-t. uml the IV.nrth was allcftted cues e 
the .Agi icnltural St:ition. The jirogiTss (.f the Station Ihr k t. ni v a hi 
!)e told now. 


( itiii ) 
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[u tlie North-AVosl Frontier Prr.vinrp there are (\vi> clirtiml 
or l.'i'ecds of fixi-tiul Kbeep. One is ce.llei! ihe IVsliiiwai i 
(PI ie XIII- fig- !)■ II -'liort '-voolly fleece. 'I'ho te.il of a iwiiiil 

eveiilv spi'eti'l out, flaMiy and peiidtiloiis ; it almtwl sweeps 




the 


.'lound. Tlie tail of tlie e.we is far lets heavy e,tiil < 1 iik,|Is still 
11101 c lotjscly than tlie ram’s. " Ihissaeos intlie ( Hd 'I'esiament pnive 
-pa to have heeii the (lome.stie In'ocd ct the ancieni L.iaeliles. 
\inv the breed is tviticly distrilmted in Barbary, iSyiia. Arabia. 
.Vfi'’uuti' and varitnw parts of Africab"’ It is the p<i|iulai 
liieeil in th.ose villages in the I'csinvwar District v.heit' tla- fertile 
1^11,1 is inigated and intensively enltivatcd. Owing ti; the weight 
t the tail, the sliecp ctuntof roam far in search (.f grazing, aim the 
-iiwll flocks find snitable pasturage near lunne on the hanks d the 
Irv water-conrscs. in the clover iield.s aiei oil stiiblile. 

The second breed is called the Hashtnagari. riilike tlie 
I’cAtw ari type, sheep of tins breed are able to range far lor grazing. 

\ tvpical specimen carries a conijiarat ively heave fleece of gci.d 
•Arnietovool.” The broad rnmpad fat -tail is cairied well above 
the linckf (Plate XH )• 

TliePnsht-i-Knli is a far bigger sheep than either the llashtiiagai i 
et the Pesh.awari. The oars are usually short tntd alert. The lic'ce 
Is nf an excellent ■■ carpet -wool " quality. The tall, which is bmad 
very massive, falls well below the hocks. In gcneicl a,ppeaniii( c. 
tiio Pnsht-i-Kuli (Plate XII 1. fig. 2) far more closely resembles tiai 


Hashtnagari tlian the Peshawari. 

But tlie three breeds are akin, .so it was decided to cr-os hot h t Ik- 
I'esliawari and Ha-sbtnagari witli the Puslil-i-Kuh. A floek ot 4.» 
Ilasli.tnagari and Id Peshawari ewes was made nj). The lain soon 
titpped the Hashtnagaris, but despite the fact that the breed to which 
lie hek ngs has a very heavy and liroad tail, he latled to niati- with 
die fat-tail Peshawari ewes. M'ithont .some assistaucc from tlic 
'lieyiliord, pmre Pe.shawari shee]) cannot breed : on the otlierhand, 
the I'usht-i-Kuh ram would brook no interference in liis attempts 
to iTo the Peshawari ewes ; lie fiirionsly butted ihe shepherd and 


> Sl.iifuluiJ ('•irlo. ,h,iric«ll«:e. 
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knocked him clown. It was suggested that tlie Piislit-i-Kii]: 
have tupped the Peshawari ewes it the more easily servect Haslr n.ir , 
ewes had not heen present. 'I’o decide this question Pe'^taw 
ewes were run alone with tlu; Pnsht-i-Kuh ram. Agrin t 
tVulcd to tup them. Aiipareutly th.c Pisslmwari fat-taii , .i,,, . 
breed with the Pusht-i-lvuli broad-luil. On tlie otlier liiind, 
tiroad-tiui Haslitnagan ewes lambeil in due seascn to the Piisln 
rain. 

'the cross-bred lambs throve well on the same }»a,'Tn;,., 
aiul lord as the local sheep. De.spitc their heavy fleece they Im.iv t ,, 
ereat summer heat witli as little distre.ss as the pure HashtnaL'aiis, 

Throughout the Pe.shawar Distih-t ami in most of the inv.v 
valley, s <,t the North-West Frontier Province, it is far less yu'ofitdj,.. 
to breed for wool than mutlou. 'The bmad-lail Ilashliiaiiiiri i- 
mutton and milk breed. For many year.s tlie Pesliawar slieiilmi- 
have bred llashtnagavis to get early maturing hunbs. Fm iL: 
I'easons stated below th<>y -trive to .-ell their ram lambs in t);e li”; 
and cantonment markets when they are four to five luontlis old. 

(1) Pasture is scarce after the clover is c.ff the laiui at the euil i,; 
-Tune. 

(■2) Neighbciur eiiltivaiors will nut let sheep roam over tl e liii. 
after tlie maize is sown in July. 

(3) Young rams must be .separated from the ewes rvlum tlty 
aie four to five montlis old. 

(4) !'’ew shcplicrjs can iifford to employ men to tend rma. 
liocks ot rams. 

(o') riiere is a good demand in the local market, s fur ram iiiiiic. 

1‘dii a perioil of three montli.s alter the lambs arc luarketeii g 

e'vcs yield Irom 16 to 20 ounces ot milk a day. Some shejiliCiv 
cor.veit tlie milk to ghee ; other;- .send it to the city and. caiUciirner' 
sliopkecpiei-s to bo mi>;cd with cow'.s md.k. 

Helore considering the re- nils (d lesis which cverc caiT'cd "lit 
Tec’iab, it, is necessary to look at the pureuts of tlu- (Tis- fn- 
sheei). 

At the age ot four yeans the iiiriiorted Puslit-i-lvuh ram v.eiglu' 
170 ib. Hls fleece, which was of a superior “ carpet-wool ’’ ip.ialitt 
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i t) I'l- (*io- 2) lie appeiivs sninewleil sin, it in 

Pliotl^ if Iietlially wus so. He lins excelleni 

j,^„-^,;;-,iiion, but owing to the great weight of liis t.'il lie kills n,\viiv 
t „■ iiin'l'fy n't the rump. 

The Ihishlnag'iri ewe in rinie. XI V (lig. 2) is a ixiiiinl specimen 
^,5 lit':' lireeih Slie lit old, auU as her hiiuli tniii been riiniiing 
,Yitli iier fur some veeeks, she is somewhat poor lu einelitioii. 

_\s the Haslitimgari ram (Plate XIV hg. 1) is niilv le', moiulis 
,,f ;,„e lie is not fully developed. He weigh.s IdH lb. He Inis a o,„,d 
Iciicth of body and carries Ids, tail well. Of Ids breid !,<■ is bin an 
avenuk'-good specimen, 'ihe following are s, me of Hie resulrs of 
il],’ tests which were carried out til the station:— 

lf'("V//(? for (ii/c. 


.Vj- 

in-.HUli 


1. Pure Haslitiiagari n\ni liinil) .. .rl- (in 

2. Thi'saiiU' .. lus 

1 . L’(i.slil-i-Kuii X Hashtna^ah ram lam*> HI 

2. Tfio •• -■ I * 11’ 


The rams were hroiight tip together. They reecived all their 
tiiniliprX intllc, hut no praiu ratii.n. They had liberal and va-iied 
tn /inu' on the bank.s of the Bara river, mi stubble, and, mi most 
iilu-moiins from iMarcdi till .Tune, im elover. They were liberally 
tivati’il bitt not iiaud.-fed. 

'fhe Piishi i-Kuli x Haslitiiagari '-ani liasproveil the iiettei sheep 
ill iiio'! lespeets. At th.e oresent time, when lie is only two years 
airl wveil inolllhs old. and has just been witli Ills ewes lor lour weeks, 
Ir wviniis lt)Ci lb., whieli is 20 lb. heavier than his ]iiire I’lishI -i-lviili 
puicui weighed at four \ears ol age. He. has greater length ol 
hcTv, better const itution and loins, and earrie.s his tail higher tliaii 
tlie uiipairtecl Pusht-i-Kii!i. 


l.iv,. 

vvci'-flit 

III. 
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'Pile Haslitnagiiri ram (Plato XIV, fig. 1) is comm.nM,: 
ill appearance compared ivith the handsome, deep-fleeced cins,:.’!, 
(Plate XV, fig. 1). This Hashtnagari is the ram lain!) wlial, ., 
taken for a live and dead-weight tost that was carried om a: • 
Peshawar Cantonment abbotoir. The Pusht-i-Kuh x Tlaslirn;,,, 
winch was slaughtered lor comparison was not nearly the lie-jvie: 
the flock. Tie w'as chosen because he w'as not suitable for liretr;, 
hi.s’ heofe being unsonnd. The rams were reared together, 
K'ceived a grain ration for one montli only before tlu'y v,-.-, 
slaughtered. 

lAve find deml-v:dght. test. 




ilVr pent 



1-,.:.., 

lltv.ll 

Apt- I-iv(^ 

wi'iirlit 

l)res.sf«} rlriL-s-sotl 
Wright ilcad tn 

JVlt 



inoiidi^ H'. 

Ih. liv.. 

WfJtilit 

11). 

lit. 

.v!h 

Pure Hiislitiifman 

IS los 

IS 14-4 

s 

]:i 



Puslil -i-Knli X Ilaishtnnt’an 

I." 12'.l 

ti.'* .')(p:{s 

<! 

I:’ 

I'd 


The kidiiey.s of both th.e carea.ses had little tat, but the outcI , 
wlio has dealt with the Irontior breeds of shee}) for many ye,:' 
e.xplained that fal-iail shee]i rarely have much, kidney fat. duii 'i 
fat in this breed tends to lie dejtosited in tlio tail. Tlte liiesKpi!: ,. 
of file Hashtnagari weighed 31 lb., and yieldcrd 2 lb. 0 o;t. lard ; 
tail of the eross-lued weighed 9 lb., and yielded G lb. Ifi oz. Lr 
The mutton of the cross-bred was more tender and of a I'Cr 
quality tliiui tbat of the Hasbfnagari. 

Test'- in fattening sheeji will be carried out at Tanudi wh-: 
cross-bred lambs ran be sj'ared for these. Although tlie slicplir: 
breed for mutton, tlioy would appreciate any improvement in r,' 
fleece which was not accompanied by untliriftine.ss, loss of wcieC ■ 
falling off in the quality (d the miitt.rji. The fleece of tlic ii ir: 
<-iiearling Pu;:ht-i-Kuh uim at Tariiab weighed 6 lb. 'I'lie avemc 
w'eigbt of a Hashtnagari ram’s fleece is 2 lb. A two-sbearlitig h'l'!- 
i-Kuh X Hashtnagari ram’s fleece averages 5i lb. in weight. 
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The samples of wool were siibinitteil to the New Egertoii 
\V: ullcii Mills Company, Dhariwal, in June 1020, and the fullowiiig 
j, copy of the report which the manager Iciiully ga\'c on tlie 

-aiiiples : — 

“With reference to your No. 051 of instant, and iu 

e,.ih innation of ours of 1 9(h, we have to say that t he samples ]uovod 
small lor an exhaustive test. Tlie following are ilu> results 
ihmined 


Pufiht'i-KHh X HmJitiKifjdri. 

IVr Cent. 

Yellow unburry modhim long 

. . ;i-i- lu 

•» »> coarse . 


Gnty „ „ „ 

.. SMU 

l(MPUt) 

Scouring loss .. 

.. 

Pwre Pu!sht-i-Kuh 

Yellow iinburry medium long .. 

.. 2!l-:u 

„ „ coarse „ • . 

.. o:V47 

li. Grey ,, medium „ 

.. ii-ito 

Grey „ coarse „ • . 

.. li»-S7 

Mmpoo 

Scouring loss 

.. iS'5 

Purf. l{a‘;bhia{jor>. 

White unburry eoar.se sliort 

.. loo-od 

Scouring loss 

.. i:bs 


The Pusht-i-Kuh has marhedly improved the. llaslitnagavi 
slirop at the .Agricultrinil Station, Init as the iutroduclioii of outside 
liliKxl often produces greater vigour thau either of (h(‘ parents 
possesses, the improvement mav in a large measure lie due to crossing. 
Til gain permanent improvement it will be necessary to bleed on 
I rue lines and select tbc sheep with care for some years. The 
.\gi icultural St.ation can distribute aborrt 20 improved rums in a 
seamn, and tus each of tlie.se mav bo expected to beget 20 sound 
ranis a year, it might be thought that the, Pusht-i-Kuh strain would 
he iiitioduced to all the Hashtnagari flochs in a very short lime, 
but the shcplionls send their ram lamhs to market wlien they aie 
Inur to five months old. Each keeps one or two rams only for his 

4 
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OW’D flock ; no one lireerls stud rams for sale. The sliepherc wl,, 
talies a good ram from the Agrienltnral Station will probahly ir.i.,, 
nnl}^ one nr two hreediii!! rams from him. ^\ llilst it is sati.sfn' toiv 
to know that, in this way only tlie best specimen of the imnrr.vp,, 
tA’pe will be kept, for brecdmg.it is disappointing that the Iim!,],,,, 
of extensive areas ot land do not follow tlic example of (I;,,,, 
landlords in Englanrl wlio breed pedigree rams to inipi'orr tl:,. 
floek.s of their tenants. 

Of the breeds which are mo.st vr.hied in South Africa, if| 
tiu'iftines.-, earljc maturity iind good quality of mutton, the !cng-w(i|i] 
Pei'^ian sheep holds a leading place, 'fhe Pusht-i-Kuh and the loiiiJ- 
wool Persian (Plate XV, !!g. 2) are one and the same breei! n- 
sheep (Plate XII f, fig. 2). 

Sujimary of conclusions. 

Tlie liroad-tail Pusht -i-.Knli sheep closely resembles tin 
llashtnagari of the Peshawar Pi;dri(,’t. 

The l)road-lail Pn.sht-i-Kidi ram camtot lu’eed ^cith the fat-Uiil 
Peshawari ewe, but breeds trecly with the broad-ti'.i! TIashtnug:iri 
ewe. 

Marked improvement in the rate of matinitv, in the li\'e ami 
the dead weight, in the quality and tlie weiglit of the fiecce is giiiiie! 
by crossing the Haslmnigari breed of sliec]) with the Puslit-i-lvi.ili, 
liut as the introduction of outside blood often jiroduees gjcatei 
vigour than either of the parent breeds possesses, the improvenienr 
may in some measure be due to cro.ssing. 

To fix the improvement which has been gained it will bp 
necessary to lireed and select tlie ci-oss-lired sheep on true lines' fm 
some vears. 
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THE STUDY OF A(4H1CELTUIIA1, I'X ONO.MJl S. * 

BY 

C. S. ORWIF, M.A. 

It is now about five .and twenty years since resciH’cli and 
eiliicatioual work in agriculture began to lie iIcvoIk'ikmI seriously 
ill tills eoiiutry. Since tluit date a very great deal of effort lias been 
(‘xpeuiled in investigating the forces Iw which plant and animal 
life are controlled, and in bringing natural scicuee to lieai’ in every 
wav upon the problems of food prodttetion. Work along tliese lines 
has been productive of most valu.ablc results to llie fanner ; but at tlu‘ 
same time the fact lias been overlooked that , when all is said, fanning 
is a business, anci if it is to succeed as such if must lie earricil on 
with a clear regard for the economic forces wliicli control the 
imliistry. So, whilst desiring notliing but the fullest recognition 
nf work in the fields of natural science applied to the investigation 
Ilf farming problemf., 1 must express without any qnalificaliou 
due view that the cijual import ance of the stiuly of these ecmioiuic 
liiTces has nev^er been adeapiately recognized. 

Fjducational and research • work in agriculture which takes 
no account of the domin.ant importance of economics must always 
he ill-balanced and incomplete, for farming business requires for its 
proper control a consideration of human relationships, of markets, of 
tr.ausport, and of manv other matters which should come within the 
purview of the economist, .as well as, or even more than, a considera- 
tion of questions regarding the control of plant and animal grnwtli 

Mbridgrf irom the presidentml address deUvered to Section M (AgriculWre) oi tin 

ItitiOi .Vssocintion at Edinburjil. on September 12, 1921. Keprintrf trom Fartire, ^o. .720. 

( -471 ) 
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with which the miin of science, in the limited sense of the n, nie 
concerned. No one could wish to deny the need for the elo c ,, 
continual study of the soil and the means by which it can be n siir ■ 
produce more abundantly ; no one could deny the m cil 
research work in problems of animal and plant life. But tli,' i,, ,., 
concern of the farmer is to !mo\v not so much that wliicli !n. ,, , 
grow and liow best to grow it as that which lie can sell and how tij 
it at a profit. Given tlie neces.sary capital and labour, eonlitity, 
may be contrived under which any soil may be made to prodiicii :.p 
crop ; but the wis.loiu or otherwise of embarking upon any pan icul,,- 
form of production can be determined only by a study of ccoiiiui j, 
forces. In Bedfordshire, for example, considerable areas of ven 
inuderate land are met with given up to a most intensive form/,; 
agrieultnre ; but land equally suitable for a similar form of fainiii,j 
may t)e met with in many other parts of llie country wliidii- 
prndncing not a tenth part of the vahu^ in food products iin] 
employing a tenth part of the capitid and labour, whilst at llio saih.; 
time tlie sy.stems uuder wliich i! is fanned are fully justilicd livtln 
re.sults, 

Tlic reason of the dieflretu'c, as doubtless everyone icalixps.i- 
that the land in tlie former case is so situiitcd tliat it lias a'cess.i!. 
th(! first place, to snpjilies of organic manures on an abnndam si ah 
and at a clicaji price, and. in the second place, to maikei' i 
out for its produce, whilst one or both of these facilities aiv deiiii'. 
to tliC other areas. Tii thi' thilterus district of Oxfordshire fariniir 
a geneiatidu ago was mainly directed to the, ju’od uction of i nrn ii//' 
meat, and nothing that lias arisen out (d the work ofttie iimmsiii!;!- 
tors along hues of natural scieiiee would liave called for auv milird 
changes in agrienltiind policy on tliese soils. But ecoiioiiiir fono 
inexorable in their elfeet, liave brought about a rcvoliitiitii. 
arable lanil previously under coni and slice,]) is now laid dnwii t- 
grass or occupiied with fodder crojis for I lie maintenance of I he hii'' 
henis which have replaeeil .slieep throughout tlie area. ,\i!;iiio in 
tile hill districts of England and Wales, there occur coiuhes ani 
valleys admirably adapted by soil and climate to the pniiliieiidiii'i 
potatoes, and the liighlands of Devonshire and iSomerset may b’ 
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j ,11 illustriitiou. In those phices, however, intlu- luiijorit y of 
, eventliough good lunrkots iimy exist Soniersel. lor exiuiiplo, 
potiitncs— the ]y,ek of transport faeilities makes it 
i,i„„,..ible for the farmers to produee auvtliiiig which does not go 
,,, market on four legs. 

( oininglHst to the quo.stion of hunuiu rehit ioii>hi).s. we find that 
jt jv possible to organize niuehnutre lutmisive lormsof aoricii]| nre 
limn any of our own, whieii would he an eiioniioiis ad\'ani<ige 
t,i a roimuniiiig nation like Britain ; e.viiaples of such are to he met 
with in varying di'grees of intensity in many countries. The 
( Iniiese, one reads, have iiiereaseii )H'o<Uie(ion pi'r unit area to an 
almost iuei'cdible c.xtent, and in a lesser degree a similar state of 
atl'aii's e.xists in parts of l‘’iam'e and in Belgium (so often held iiji to us 
ill this cuuntv}' as a model ol jiroductive oapacilv wliieii we slimild 
>liive to emulate). But in all these iilaees the resullsare achieved 
Hilly hy a prodigal use of lahour. The nation gains, uodonhl.iii 
the volume of ]jrodue(' availahle for its eonsumption. hut the 
indiviihial producer, dciifivcd under lids system of 1 he oppori unit v 
foa[iply his manual efe.irtiii l■onjllnc;t ion witlian adeijuate amount, 
of cajiital and land, is .saeriliecd to the consumer’s advantage, and is 
driven to spend liiinself, year in and year out. tor a, reward for ids 
toil to which the Britisli worker, with , so many alternative openings 
in more profitahle direetious availahle for him under our industrial 
system, would never for one moment sidnuit. 

Tlioso few illuslralions may .serve to indicate the overriding 
inijiiirtaiico of tlie economic factor in farming just as in any oilier 
luisiiiess. ft is a common experience in industry tliat man}, 
srii'iitilk: and technical ])roce.sses are jiossihlo whii-h. are not 
ptolilalile audit isintlie light of the prolit that tliey leave that 
all of them must be judged. 

Ik'ouomic conditions are subject to continual chauge, and the 
vai iations may be liotli .sudden and e.xtreme. This makes it tlie 
niiiie noodful to ho continiiallv recording experience and to exaiume 
it for the facts that emerge, from whii-h 1o olitaiu guidance, for 
future policy. iMuch iiiforiiiation is retjuired lioth for national and 
‘itsividual guidance. Of late years, for example, tliere has heeii 
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much advocacy of more intensive cultivation of the soil ; it 
said tliat by closer settlement and more intensive metlio > ti.,. 
production from the land could be mucli increased. On tlu iitlij, 
hand, there are those who advocate a development of exti nsif, 
farming as being the only means by \\'hich to attract capital lo ti,. 
land and to pay the highest wage to the worker. Both sides to tl,], 
controversy can and ik> produce evidence in support of their vieiv,. 
and some figures derived from a survey made by luy colloagiit, 
Mr. J. Piyso Howell, will serve to illustrate both. The total art.-, 
surveyed was 9,390 acres, divided into lif1,y-two farms of varioii! 
sizes, and the region w.is selected by reason of the uniformity of the 
general conditions. .-VII available data for each holding wax- 
collected, and after grouping the farms according to acreage the 
figures were thrown together and averaged for each group, with the 
following result : — 


Production per unit of land and per unit of labour from 
houlbujH of oarious sizes. 
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It will be noted tliat the conditions under which the tarmiiigi- 
carried on in the various group.'- sliow no material diifereaicec a- 
between one group and another, e.vcept in the matter of area. TIh-It 
is a tendency for rent to fall as the size of the lioldiugs iucieasc? , Im' 
it is not pronounced, and in one case (Group IV) the percentage li 
gra'.s land to arable laud is considerably higher than in the rest ; but; 
considering tlic variations which mu, st be u.vpected in the cojniitwu! 
prevailing over any area ol lifteou sipiaro miles, it may be chmiiwi 
that in respect of altitude, equality of land, and proportion of tiraMe 
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„ass, tlic lioldings iu tiu-se five gro„i,s a.re fairly cmiiiaral.le. 
Ta' ing the results as they stamh the fact eiiieiges iliat oiniilovmeut 
iiroduetion vary inversely with tlie size of tlie luiklii g. hut t luii. 
|irotluctioii per man empluyed varies direcily witli the sizx' of 
lilt [udding* 1 hus, on one hand, t lie ad vocal es of cliiser set t letueiif 
ihe intensive methods wliicli must I'ceessaiily follow if men are 
to live by the cultivation of small areas of laud would seem to be 
justitied iu that the results shown by (he survey liidieate the highest 
amount of employment and the greatest produet -value iu the 
sinafler groups. On the other hand, the advocates (d' more 
e.vleiisive methods of fanu'ing can point to their justilicatioii m that 
il is clear that the efficiency of nutiiagcmeut is greatesi iu the larger 
groups if the standard of measiiremeut be that of produet -value per 
man employed. 

However, it is clear that either parly is drawing (•oucliisions 
from incoiuplete data. The eHicicucv of any farming system can be 
jadged only by an e.'vaminalion td' the extent to w hicli all the fiudors 
of production are utilized and lialauciid under il, Macli of the 
assttmpiions tnade. from the figures above ignores entirely (he 
factor of capifal. Laud, labour, and cajiiral are all leipiireil for 
jmiduction, and the optimuih system of farni uiauageiueiit' is that 
wliich utilizes all ihree together so as lo secure the maxiimim resull 
from oacli. If information were available as to tlieeapitol utilized 
ill eacli of the live groups in the survey it might be found that iu tlu- 
smaller grotpts labour was being wa,s(eftiliy emitloyed. and thal an 
equal number of men working on a larger area oi huul with more 
capital, in the fotni of uiaehinerv 0 (|uipmeiU. wotdd jiroduce an 
equal product-value qicr unit of laud with a liiglier nite ol oulpiil per 
niaii emploved. flrptallv it might be fotiud that iu the huger 
groups the use of more labour, or a reduction iu the a,rea of land, 
might qivodtice the same ]m)(luct-valne ])er luaii willi a higher rate of 
eutput per uuil of land. Oliviouslv there can lie no absolute amswei' 
til the question of what const it titcs the most economical unit of land 
i'lr farm produdioit. Tlie quality of land in certain cases, and 
market, transport, and climatic conditions in many more, make .c 
'mipossible to determine even witliiu wide limits the size of the 
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lioldingK on wliicli -1 the iirinciptil factors of production c; ii 1,^ 
employed with maximum effect. Within .similar areas, ho\\-ve. 
and in limited districts, much ivork can and should be doi; |,. 
agricultural economists to collect evidence on this point fu. tl, 
information of all concerned with the administration of land. 

Another matter of the utmost importance to the farmer an.l i„ 
the public alike, and one which is crying out for investigation (.|i ,, 
large scale, is the distribution and marketing of farm produic 
Attention has been directed many times to the discrepancy bet wc.n. 
the price realized by the producer and the price paid by the consiime! 
for the same article. In coimection with market-garden produce. Id) 
e.xample, the Departmental Committee on the f5ettlemciit or 
Employment onlhe Land of Discharged Sailors and Soldiers stated in 
their Deport (Cd. 8182, 1916) that “the disparity between therctaii 
prices paid for market-garden produce in the big towns and the small 
poition of those prices received by the growers i.s utterly indefcnsiljlc, 
It demonstrates a ilegrec of economic waste ^\]licll would ruin anv 
other industry. ’ Ko cvitlence was published by the Committee ic 
to the facts upon which this conclusion was based, but a icceut 
inquiry made by the Ministry of Agriculture into tlm pi’ides 
prevailing at various stages in the distribution of vegetal )jes in 
London may be quoted in conlirmalioii of it. Figures were colleclcil 
to show the amount received by the producer, the wholesaldr, 
tind tlie letaileis for various classes of everyday garden stull. with 
results as shown below : — 


Producer’s, wholesaler’s and reluilers’ prices for market-garden produa, 

January 1921. 
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■ liic lias only to glance at llie prevailing mctluxls of distrilinlion 
r- -iiiio tlieii' wastefulness. Tlie street iu wliieli 1 live contains len 
> s. and uacli day four milk-carts, three bakers’ ea.rts, tliree 
„i,i, . is’ carts, and two bnteliers’ eartsdelivor food to them. Twelve 
null, liorses, and carls, not to mention a host of errand-bovs on tool 
and oil cvcles, to deliver iood to ten families ? 

.U the present time labour problems allord a useful example 
,if die need for further iuvi'sfig.itiou of tin- ecoiioiuie ])i'oii|ems of 
iiaiieulture. T'lie labourer i.s otfeii blamed Im' le.siilt.' whiidi a.ri' due 
the inellicieucy of the larmer as u manager. When wanes were 
liiw it. may bavc been that the labourer was the eheapesf ma'. Iiiiie. 
but. ill jiroportion as his remuneratiou iipproache.s more nearly lo the 
stiUidan! of reward iu comjietiug industries, so will the ueeessii \ lor 
making bis work more productive I'e inleusiiied. The value of the 
output froiii tlie farm per man employed is not. (lie only measure 
bv wlilcb to gauge the ollicieney of the luauageiueut but is eeitaiuly 
Olio of priiiiary iiiiportaiioe. A man with a spade eau dig an aere of 
laud iu about two weeks at a cost to-day of aliou.£( 4 IDi)'.; a horseman 
a.iid a pair of horses can plough an aci'e in about a day and a lialt at a 
cost of about ,£1 15, s.; a farm mechanic on a tractor can break up uii 
Here in about a quarter of a day, and altliougli iu the absence of 
siiHlcieiit data the comparison cannot yet lie completed by retereuce 
to tlie cost of motor ploughing, it is fairly sate lo suggest t hat whim 
,'ill the factors arc considered — speed, less dependence upon 
iUmosjilieriu and soil coiulilious, a.s well as actual cost, -there will 
be a still furtlicr advantage to be derived by investing the manual 
worker with the control of mecliaiiical power, llius it uia\ be 
tliiit higli labour costs to-day are due iu many cases less to the 
iiiedicieiicy of labour and more to the inellicieucy of management . 

In a recent issue of The Tunes an agricultural writer expiessed 
the view that if the means e.xisted foriletermiuiug the proportion of 
the net returns of agriculture accruing to-day co labour, it would lie 
Immd tliat labour was taking an excessive toll of fanning result, s. 
This view is probably very generally held, and it aifoixls a good 
C-tiii iple of the miscoiiccptious Mbicb may auii do arise iu people s 
mimJs in the absence of exact information upon which to base their 
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aKSPTtlons. This happens to be one of the questions whicl; Ii;,,.; 
been tlie subject of investigation at Oxford, though only on tlr vi,,,,: 
scale that the means at the disposal <>f the University have ai.lt. ittf,; 
An invesiigation was made before the war of the distributior nf j], 
net returns of agriculture as between landlord, farmer, and 
It was found that the proportions accruing to each of tie. tl.f,,,. 
iirtorosts varied hardlv at all, and that it would be safe to say diiit;), 
per cent, of the total was going to the landlord, 40 per cent, totl., 
hu'tner, a,nd 40 per cent, to labour before 1914. Taking thcalinv, 
proportions, and calling e;i.ch of these slniros 100, the in'opoi i ii,i] ,, 
distribution between the three interests varied during the follcwiii: 
six years as shown below : — 

Distribution of the net relttnus J'roni fanii iiif/ between landlord, j'nrw:i 
and labour duriitf/ the jears 1913-11 — 1019-20. 
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Tlie figures are interesting in several ways. In tlic (list pine 
thev seem to disprove the suggestion referred to above, lli.il hilma’ 
has been tcking ,n undue sliUK- of the net returns from farming i ' 
an e.xa.u) illation ol the lignres in the '■ hdioiii’ ” column shows llii;' 
until the institiitiuii of the Agricultural Wa.ge.s Board in I'.di t’ 
tendency was in tlie direction o! a slight but steady reduction iiiih 
liroportion coining to tlie workers ; the clfect of the Wages Bmi' 
Orders was to steady this tendeiicv and, ultimately, to bring lulv''- 
back appro.ximately to tbc piosition it occupied in 1913-14. If if' 
figures could have been continued for another year it is likely thii 
they would show a material increase in the workers’ sliaic, IjM' 
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gy„,: so, it would be found that this increase luul l)een achieved 

lut reducing the farmer s share below liis jire-wai' ])i'o]>(ii'tiim. 
]n i ;ie second place, the figures eoufivm the ex|H'i'ieiice of laiidowuers 
ill i' at the landlord has received no part of the increased ])i'ospei'ify 
„f ianiiing, whilst, as everyone knows, his expenses o( ma intenance 
have enormously increased. Briefly, the situation is that, thanks to 
the Agricultural AVages Board (and its api'oiuted tuemliers may take 
heart from the fact), the workers have been maintained in the same 
pmitioii as regards their share in the net returns as that in wliii-h 
tlie\' were before the war, whilst the fitriner has received his share 
in tlic increase realised during the past few years, togetlier with that 
which would have gone to the l-ainllord liad the pre-war scale of 
ilistribulioii Iteeii maiutiiiiied. Bents and wages tinder normal 
couditious are slow to adjtist themselves to chatigcs in fainiiiig 
fortune, and, except in a time of violent economic tipheaval, it is 
right that this sliould be so, for if tlie larulloixl may be reganxled a,s a 
debenture holder, and hibour as a preference sliarc-holder. then the 
farmer, as the ordinary or deferred share-holder, has to hear the 
lii'uut, and if he must take the kicks so tilso is he entitled to the 
half-pence. 

Turning now from problems in which either tire nat ion generally 
or whole classes of the industry are eoueerned, it may be stated tliat 
tliere are many economic jn’oblcms arising on tlie farm itself in the 
solution of which the inilividual farmer should lie able to derive hel]) 
from the economisi. Some -.if these problems are so simple that 
tlieir solution should he obvious, hut the fact remains lliat waste 
111 its most easily elindnated forms is constantly to be met with on 
the lai'tii. The neetl for the study of the economic use of manual 
labour has alreadv been referred to in another connection, but, 
granted that the balance between the employmeut of laud, capital, 
mill laliour on any farm has been established, eases arc continually 
met witli where labour is being mismanaged. It is a not uncommon 
I'ractiee at tlireshsng-time to take the horsemen from their work to 
assist at threshing, and as this operation can be performed only in 
bay Weather, it may' be assumed that the horses might usually be 
tw ployed ou thresh iiig days. With manual labour costing about 
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Vv. fj'/. a iliiv anil horses alioiit 5,s. ;v day, the advantage of hiring ( is,.,,] 
hihoiir tor 1 liresliing, even at high rales of pay, will he obvious 
it is reineiid)ei'eil that; the horseman whose horses are standii iy., 
repi'esenis a dailv cost for the manual work pcT'formed by l .in ,,,■ 
.sonic lS,s. On a Midland eonnties farm, w'herc the inaxiiiii,|, 
possiLile horse-hours in :i certain week in November last were 2oS, thi. 
lime adually worked by horses was found to be eighty-seven, owlnj 
to llii'eshiug operations, and the wastelulnes.s of the labour-niaiia^j.. 
iueut in .such a case is idivious. Again, employers in eerta.iii i ;u,„ 
oljject to paying Saturday ovei'time to men willing to work, lici uum; 
overtime payments are at a higher rate than those for urdiuaTA tiin,. 
but they overlook eutindy lire fact- that the Agricultural W'uso 
tioard provides no overtime payments to the liorses, aiul tliiistl:i- 
eheapest horse-labour outlie farm is that performed on Sat luiuiv 
afternoon at overtime rates of pay to the lior.semen. 

J']ver'\-oue I'erdizes. of eourse. the im])ortii,nce of keeping Ikum,- 
bu.sy, lint not evinyone thiidis how heavil}’ the cost of tnanual lalimii 
is iiKieaseil hy idle hor.sos. The maximum number of wor king davi 
ill a year is 312. a total oliviously impossible of attaiiiiiieiit iii 
puictice. Sueh records as are ava.ilable sliow that (he days ai inllv 
woilced try horses on the farm will not usually exceed four lifilis u! 

1 he uiaximum. More time may be lost in summer than in wuirci, r 
fact not generally realized, and the ]>eriod of maximum iituanjilnT- 
nient falls between haymaking au<! harvest. The luisy sea; ous iir-:. 
oi course, the autunm and the spring;, wlien the propaiidiun oltlii' 
ground for winfm and sju-itig corn is going actively forward, fii do 
year 11118 ligures wru’e collected lo show the percenta,gc of ilav- 
worked eon jrared w'ith “ |>os.sible days " in ('aeh month, on f'liir 
farms distribufed pretty evenly over England, and the rosiill'. 
thrown together, ate as follows: 
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Although the figures reiiresont ;m avcrii.go of four fai nis. it is 
1 ^,.: \rorlhy that tlic results on the iinliviilual hohlmgs vavic-d one 
[i, , n another in degree only, and that the months of MiaAiniinn and 
„,j; iiiiuin employment were the same in every ( ase. Tlic loss of 
is far more serious than many people realize. Tlie iiiaNiimim 
p.i.ohle horse-days in the year are :M-2. and the cost m'r d:iv of tlie 
];,.ise on the above four farms on this basis was is. Id., wliereas. 

to the time lost, the cost on the basis of days worked was 
:is 7(/. Whilstsorne dillerenee is inevitable, so great a iliseicpaiiey as 
these figures reveal can be avoided by skilful inanagemeut , aiul one 
Ilf the tests of the fartner’s etlieieuey is jnovided by an exaniinal ion 
of tlie distribution of liorse-labour thiamghont the year on his farm, 
]lis cropping mtil other work should he .so contrived a.s to ]u'oc'ide tor 
the uniform utilization of horse-labour iiioiith by uioiith. ruder 
skilful mamtoement the differences inihe miinher of days workeil by 
liorses from year to year are. extraordinarily .slight. Ou an Hast 
Midlands farm, employing twenty-three Imrses. the days woiIvUmI per 
liorse during the past si.x years have hcon as follows ■ 

Vciir t(ii:!-it null.'; n.ii.tni nmi-iT niit-is niis-iii 

Diiy,? wiirlioil pea horse .. ioirio 'tli ir.i A.o Jllo 

It may be noted, in passing, lhat figures such as those given 
fnr the seasonal cmployineut td horse-labour ein]iliasize the need loi 
a .study of the place of the agricultural tractor in farm manag<mieii1 , 
[or the l)usie,st times of llie year sym lironise. more or less, with lio' 
seasons when the weather is more imcertain a,nd siigge.-t th.d tin 
iqgilleatiou of speedier mechanical power to liehl opera, lions, in 
suhstiimion for slower horse-power, would result in eeonoinic 
advantages in certain cases. 

In connection with tlie study of economics on the larni l!;e 
yuestiou of agncnltural costings naturally suggests ilsell. Farmers, 
as a class, are not acemmtants and mticlr less are they cost 
accountanls, but this has not deterred many of them from taking 
iJ.ut in discussions of farming costs which liave been going on m the 
I’less and ill the Food Coni roller’s olfices for some tune jiast , and 
d.e confusion of thought ou the question of what cost of production 
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really is which these tliscussions have revealed is evidence oftlif 
need for study and education in costing processes. Few 
can be of greater service to the farmer than scientific book-keopijjj 
carried out and interpreted with proper understanding, bii- 
things can deceive him more than costing wrongly conducted nr 
misinterpreted . 

Lastlv, 1 want to urge, and particularly before a gatlierinj 
such as this, the importance of agricultural economics in agricultiiial 
education. The fact is realized, no doubt, by many teachers, Imt 
until a sufficient body of data bearing on the study of fariu 
management can be made available to them, it is impossible for 
them to give to the teaching of practical agriculture that solid 
economic basis which is fundamental, and the teacher is driven to 
include in liis instruction much to which the economic test lias 
never been applied and to exclude more for which no basis for 
teaching exists ii.t all. Givei' the requisite body of infonnatiou, it 
would not only be possilde but also nc.cutssibry to recast the wliola 
foundations upon which the teaching of ju’aotical agriculture rests, 



THE WORLD’S COTTON CROPS TN 19H.* 

yield NOT OVER SIXTY PER CENT. Ol’ PREAVAi! TOTAL 
AND LITTLE PROBABILITY OP MARKED INCREASE 
THIS YEAR. 

BY 

Prof. J. A. TODD. 

In view of the fact that, whetlier it he duo to a reduceil aerea<:t> 
(,rto the lowest average yield on record, llie American crop in li)21 
is not likely to exceed 8,500,000 hales (including lintcrs). whicli is 
the smallest crop recorded for 25 years, it becomes of special int eresi 
to enquire whether in any other part of the world there has been an 
increase of the supply to compensate for the loss in the American 
crop, or, on the other hand, whether the year’s crops throughoni (he 
world have follow'ed the same tendency as in America. In the latter 
case it is important to know whether the causes of reduction are 
similar to tho.se which have operated in America. 

UNRELiAniyK Indian statistics. 

Next to the American crop, the Indian cotton crop is the largest, 
in the world, though a very bad second both hi point of quantity 
and quality. Before the war ihe area under cotton in Iirdni 
was about 25,000,000 acres, and the total yield had more than once 
exceeded 5,000,000 bales of 400 11). American newspapers recently 
published an estimate of the worldAs crops for 1921, attributed to the 
Department of Agriculture, in which the Indian crop was given 
as Lf,23,000 bales of 500 lb., compared with 2,845,000 ir 1920 
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and 4,637.(100 in 1010. As tlio two latter tij^nres are ol vlni-,. 
the eqr.ivalcnt in 500 11>. hales of tlic Itidian Government’s es: i:aj._ 
for tlie, two previous years, the tigiires given for 1021 would 1 a.l., 
1() Hupjxisc that the Indian Government’s cstimal.e of tl a pi; 
ero]) was 4,520,000 bales of 400 lb. (It was actually 4,330,0'iO Ij.y 
as of lOecember 1.) 

As a matter of fact., however, the Indian Governmeni's 
estimate of the 1921 crop has not yet been published,* Om oftf 
difricniltios of the statistical position in India is that the croj) (nvp, 
so wide a range of latit nde, and therefore of climate, that the gi'd'.vi,., 
•season varies enormously in different parts of the country. The fit,- 
forecast, which appears in August, deals only with tho.se j)aits,; 
India whose season correspond.s roughly with that of Amerin;, 
and as a rule accounts for about CO per cent, of the total area. Tl,: 
second and third forecasts cover ])art.s of the later sowing distric. 
in the South ; but it is not until tbc final forecast, which is mr 
issued until February, that it becomes possible to get any estiiiintr 
of tlie Mdl acreage planted thronglioiit India, let alone of tlio. (inii 
expcctct 1 tlierctrom . 


UnLIKRLY to EXCICED L.\KT SEASON’S TOTAL. 

(Jn the assumptii>n, howc'ver, that the area .still to be rK|)(.rtr 
on this year will show a similar toiuleucv to that of the earlic 
districts.it may he calculated at tlio present .stage that the total aif.. 
in Iiuiia for 1921--22 will ])rove to be ahout 19, 000, 000 ucixs, ii- 
against tl'C 1920 figure of 21.010.000. The 1921 monsoon wie 
better than average, and at liml it looked as if tlicro would Vk; 
inimper crop ; bul later I’cjiorts have heen much le.ss oplninslir. 
and it would therefore he I'asli to count on final (U'op ligiinnii: 
e.xce.ss of those of last rear, namely, 3,5.5li,000 hales (d tOO fii. 

If the above calculation is correct, it will be seen tint' b* 
reduction of acreage in India in 1921 was only about 10 jx r rci.t. 
uliicli is loss even than the revised liguies for America, iltc. 

* Thf litiii-t csliiiiiLlr sinci- is-siictl 1 S,4Sr*,l)0(i ticn-v uinlfr ('(ittnii il I' o 

Mill of bales of 100 lb. uadi. [Editor, .1.././.] 
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■lio\v; 'IN is to some extent natural, because as (lie sowing season 
jn S ' ilietn India is in our autumn, prices in 1921 had risen sub- 
dilv ill time to lead to a larger acreage being planted in these 
(P.tit '<• than would have been the case if the low level of ]U'ices in 
I.Vii'iMiv liad been maintained thrinigliout the .summer. And 
is . ;rii'th noting that these southern districts, (.7.. .Madras. ])rodiu'e 
till' hu gest proportion of what is cidlcd long staple cotton in India, 
dioii'jh it only means cotton of about an incli in length. 

Txni.x c.xxxoT hakk rr for siiort.v(ii'. 

This, however, emphasizes the fact that the bulk of the Indian 
ei'iip is so .short in staple timt the :ictu;il amount of the crop really 
iiiiitu'ts very little in tlie (|uestiono) world statistics, 'rinit is 
^peciallv true at the present jtinettirc. becau.so tin' American crop of 
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1921 contained, according to all reports, a larger percentage tin. 
usual of sliort and weak staple. Adding to this fact that m,;;;, 
of the huge carr}.-ovor at the end of la.st season was i.lsu ,,, 
poor staple, it is apparent that any addition that the Indian 
might make to the world’s supplies will be, on the whole, of ;}. 
kind that is least wanted. The immediate shortage to-dav i, 
good cotton of 1 i inch staple and over, and of that India produtf, 
none at all. 


Egypt’s reduced acreage and yield. 

It is therefore to EgypI n'orld turns with most anxicn 

to know whether the conditions there have been any more 
favourable than in America ; but the facts are unfortunately quite 
the reverse. It would be hard to say whether the Egyptian eroii 
ortho American was the greater failure in 1021. On the first 
estimates there wa.s little to choose between them as regards the 
acreage, for the legislation in Egypt restricting cotton to one-tliiri] 
of each holding resulted in a reduction of acreage of 30 per cent, at 
against the 28'4 per cent, reduction which was sho\«i by the 
American Government’s first estimate. 

The area figures in Egypt are compiled by the officials of the 
Government Land 'fax Department and judging by past experienee 
there is no reason to believe that tliey are normally far from correct, 
It must be remembered that Egypt is a very small count ly i'ioiiiiHi 
agricultural point of view. Its total cultivable area is only about 

5.500.000 acres as against the 700,000 square miles ot the Ainoriciiii 
Cotton Belt. Every holding, no matter how small, and over c 
million of them are less than an acre, is .sepotu'ately recorded in tlie 
Survey Books, so llint it i.s possible to achieve a degree of accuiucv 
in crop .statistics which is unattainable iu America. 

Tlie area in Egypt for 1921 then was 1.291,878 fcd.diiiis, mi’ 
upon this acreage, th.e Government estimate now inilieatcs a nopoi 

3.300.000 kantars (a kantar is approximalely 100 Ih. and a feddaiu 
an acre), which would indicate an average yield of 255 Ih. 
against the recorded maximum of 580 lb. in 1897. The worst of 
it. Ls that, a.s will be seen from the aune.xed diagram, this i.s not a 
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i-ovelopHient, but merely the climax of a movement which 
hccn going on more or less eoiitiimously for et legist twontv 

jfeaK. 

An example op high yield. 

Incidentally, it may be pointeil out that there is uotliing inbe- 
jpntlv improbable in the high figures of average yield (puitei! in the 
earlier vears, because as a matter of fact such yields are easily 
equalled, either in individual cases in America, where the conditions 
are especially good, or in other countries like Brazil, where the 
normal conditions arc superior to those in .America. Again recent 
experience in Mesopotamia, where the conditions arc more like 
those of Egypt than anywhere else, except perhaps Arizona, has 
pliown conclusively that it is not difficult to get 500 Ih. of lim jicr 
acre. Tn 1920 on an area of 80 acres near Bagdad, witli native 
cultivators, most of whom had never grown cotton before, under 
conditions of political disturbance which could hardly be belter 
than those of actual warfare, and which certainly result pil in 
irregular and inadequate irrigation, “ Webber ” cotton pmd.nced 
a vield of 1,250 lb. of seed cotton per acre, and it is ])rol.iable that 
that figure will be exceeded in 1921. 

Chief causes op Egypt’s small yield. 

It is all the more tiisappointing, therefore, that Egypt, which we 
had alwavs been accustomed to regard as the finest cotton growing 
cmnitrv in the world, slionid have fallen on such c\il davs. llie 
causes are unfortutuitelv still to some extent a mat+or (d coiit ro\ eisj , 
hut the chief of them may be enumerated as follows (1) Insect 
pests, especiallv pink bollworm ; (2) lack of ferlilizer.s, Ixitli 
Inatural and artificial ; (3) exce.ssive cultivation of cotton leading 
to alterations in crop rotations against the interest of good iarming , 
.and (4) the stiite of the soil as regards the balance between irrigation 
and drainage. 

t It is with regard tn the degree of importance to be attached to 
itliis last cause, and the measnres to be adopted to cure it, that the 
Ibiilk of the controversy in Egypt smee 1909 has aiisen, It Mill 
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be seen from the diagram that the gradual fall of the avera '.i yj/ 
had begun even before the completion in 1902 of the Assiu i jj,, 
but it was not until some years later that the fact of the e,],,,,. 
yield per acre, which had been disguised by the increased tiMj ,, 
due to extended area, was generally realized ; indeed, it ’.a- 
until the disastrous crop failure of 1909 that the matter was trr iv,:. 
home to the public and became the burning question of tie,! . 
The theory was briefly that the continuous extension of i!iio,.ti 
facilities, without a corresponding improvement of the riica) ; 
drainage, had resulted in producing, in certain parts of thn Ijr.i- 
a w'ater-loggcd condition of the soil. 

The remedy was obviously twofold ; (a) to restrict the e.'ccessi- 
flood irrigation, and (b) to improve the facilities for drainase, j; 
fir.st of those remedies was comparatively easily applied : hint 
second involved very large engineering worlcs. which onb- the web 
of Lord Kilclieuer’s influence was able to put through, agains! iii- 
only technical opposition, but also financial difficulties. TlieK- 
and the consequent removal of Lord Kitchener’s driving jimv 
resulted in the suspension of tlieso .schemes liefore tliev wore cn, 
pleted ; and the huge pumping .stations at the outfall of die i!i;f:. 
drains to the sea have never been taken in hand at all. 

Future of project vf.rv uncertain. 

In the meantime other controversies uufortunatelv arcs, 
with icgaid to an entirely different, tliougli related cpiestRui. luiiiie! 
the development of irrigation in the Sudan bv the election u: 
barrage on the Bine Nile, and the jirovisiou, bv the erecnoiiw, 
storage reservoir on the White Nile, also in flie Sudan, .d a fiiiiis 
reserve of water supply for Egypt. fl’Iie result has been that ]),uii 
due to these controversies, and jiartly to tinancial difiiciihic- [oi 
the inqiossilnlity of ebtaining the necessary Tecliuical stait umlei to 
present political conditions in Egypt, very little has been done siiio 
1914, and the comlition of Egypt remains little better than ir «> 
before 1909. A new Advisory Committee lias been iqjp' anted ' 
go into tlic whole question, but nothing has yet been lieard, of tliffi 
coming to any decision on the subject. In the meaiilime tb 
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;il unrest in Egypt makes it very unecrtaiu whether, even 
heme were agreed on, it (•(uild now be ]iu( tlirongii without 


pekiy. 


Pink bollwoem has eir.m hold. 


On top of these very unsatisfaetory conditions canto, the iiwasioit 
Pv I’lie pink boUworni, and tltis certainly contributed sulistamially 
p, the farther decrea.se of average yield, which seems lo ha\i' been 
oherkcil for a time after 1 909. Tlte pink boihvorrn lirsi liecame 
siniiius in Esypt about lOKi. e..nd ilie pimupt mea-sures which 
iihdii have been takeii to ch.cck its advance ;it the beginning weic. 
niifiiitunatelv, prevented by tlie outiiretik of war. The result 
that the pest has now taken a very finn hold cm Mgyjtt. and 
e,iini>!ete extenninaiiou is not tt; l>e expected. Kvon to keep 
i; ill cheek will require continiioiis iiud painstaking eiforl, any 
rrlaxaiion of wliicli is liltely to load to a prompt iiicrciisc of 1he 
ilamago. It seems pvcdwblc iha-v the half-hearled wav in whieh 
the cnltivalors went iihout tlic whole knisii.ess of the (•rojt iltis 
\'e:ir. owing to the low price-, contributed substauiiallv to the 
(liimage this year. 


No MAEKMJ) INCEE.tsE LIKKl.Y IN I'hlYI’T. 

There is very little reason to hope lor iiupn.'vement in Egypt in 
the immediate future. It lias been delimtciv announced that the 
restriction of acreage will be coutiniied for at least two more years i 
iluHich tliose who Iiave e.\pericnce of the. cr.imtrv may express 

somedonbt asio the effeclivcnessoftlierestriction, when prices show 

-0 marked an improvement as they do to-day compared with a year 
;mu. Certainly the crop this year wdl not suffer Irom the lack 
of interest on tire part of the growers wliich s.nmrs to have accounted 
for a good deal last year. It is, of eonise, impossible to estimate m 
advance the probable amount of damage that will lie done byiniK 
hcllworm, becau.se its find nut ions ilepend not only on mitura 
causes, but also on the elticieney rd' the measures adopterl apms , 
it. FinaUy the crop t ield depends on climatic conditions dnnng 

thcyeainaudcspeciallvonlhecharacterofthelloorl. It is impossible, 
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therefore, (o say what the crop may be like this ye:o ; 
although there is reasoa to hope that it will not he quite sn taj 
last year, it would be foolish to look for any increase wliic:! «■(,,,■ 
materially reduce the appalling gap betAveenthe 3,300.000 I aiitj. 
of last year and the record crop of 7,684,172 in 1913 ; wc hal] 
lucky if we get haK of t hat. 

Finally, there is the entirely unknown question of p.ilitii 
conditions, which at present are threatening in the extienre. Inip,, 
that is about the only hopeful factor in the situation. Just htHau,, 
the authorities are fully propai'ed for almost any eventuality, m- 
serious outbreak of disorder in the country is so much the les^ likeli- 
In any case, the fellah has a wonderful capacity for attoiniiiig;, 
hmsiuess when his livelihood is concerned, and confining 
diversions to tliose seasons of the year when liis crops do not deiiimif 
liio attention. Very soon he will be in the thick of preparation i.; 
thi.s yeai’’i5 crop, and it is to Ite hoped that before that period i- 
passed, some settlement may have been anvived at which will remove 
the jtossibility of any serious disturbance. 

No EARLY HOPE I.N ,Suj)AN. 

Great hopes have been entertained in recent year's iliiu ik 
Sudan luiglit contribute materially to fill up the gap created bvtln- 
failure of the Egyptian crop ; but that hope, unfortimatolv, i- 
lint likely to be fulfilled in the near future. It i.s more than probaW. 
that the Sudan may some day become a great cotton comitiv. 1 
lontaius many small areas suitable for cotton growing, aiul one 
very large district in tbe tlezira, lying between the Bine and White 
Xiles, where pudjably three million acies coukl ultiinalelv I'c 
brought uiuler cultivalioi, of which one-third would be awiLibb 
for cotton m rotation. But, as aiways in the Nile Valiev, tk 
whole selieine depends on irrigation, winch in this case means tk 
Blue Nile Dam. The enormous rise of coiistviicl ion costs, durms 
and after tiie war, for a time gravely endangered the completion « 
this scncme ; and at the best it will be three years yet before itr 
completed. Even then, the main canal a,s at present designer 
will only be sufficient to irrigate about 300,000 feddans, of whkli 
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pul • nne-third will be available for cotton ; ami it will take some 
^ 1 , 1 . io collect and train the necessary population to handle even 
f|, v liinited area. It is clear, therefore, that we cannot look to the 
j5iirt',n, for some years to come at least, to contribute even as nuicli 
r.i'O.OOO kantars to the shortage of the I'lgyptian ci’op. 

Other Aerican developjient latent. 

The same is, unfortunately, the verdict with regard to all the 
other pioneer cotton growing area.s which have within the last 
twenty years been tried in so many different sections of Africa, 
North, hast, West and South. The British Cotton Growing .V.-'socia- 
tion. as well as the corresponding organizations of Germany, France, 
Italy. Belgium and Portugal, had, before the war, s])('nt a great' 
ileal of energy, and a gcod deal of money, in trying out different 
districts all over the great Continent. Many of iliesc had proved 
hevond doubt their possiliilities of success : but there were 
ftill numerous difficulties to be overcome, ami comlitions to be 
fulfilled, before that success could be translated into large 
quantities of cotton, irrigation and transport facilities, improved 
communications of all kinds, the training of native labour, and 
perhaps, above all, the provision of adequate marketing facilities, 
are difficulties wliicli cannot be got over in a day. 

Most of the pioneer work had uecessarily to be sns))eu(lcd 
during the war ; but since then tlio British Cotton Growing 
Association has been able tc report substantial progre.s.s, \G.icl. rt 
is hoped will now be continuous. The Empire Cotton Growing 
Corporation has been set up by the British Government, endowed 
with a potential income of £150,000 a year, to be et iitii nitei. 

two -thirds by the trade and one-third by the goNermnent , bu 

owing to initial difficulties, the Corporation has hardly yet been 
able to do more tlmn explc re tl.e field of its work. There is no good 
therefore, in attempting to disguise the fact that the enuffimed 
result cf all these efforts, so far, hardly exceeds 100,000 liales pei 
auuum ; and it would onlv be raising false hopes to protend tha 
tile day when .Africa will contribute an additional million bales 
to the world’s supplies is not uncertain and far uwaj. 
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China is cotton’s “ dark horsk.” 

Turning to other parts of the worhl. there are trvo imp: 
areas which l)eforo the war wore hegiiuiiug to com i!n;,_ 
substantially to the world’s supply, namelv, f'hina and Icis^i 
The former is still the dark horse of the world’s supply, f :i- , , 
information of any statistical vahio whatever is availabl. u i; 
regard to the (U'OT). At one time it was placed bv a (|uasi-'if|-ii.jc 
source as high as -t. 000. 000 bales; but that was almost ceiiaiiilv 
an exaggeralion, and the figure of about 2.000.000 which i> a,,,.- 
generally adopted is frankly guess work-. In one week latelv t«, 
estimates were published, both, from {>fiicial tviwle sources, wlii, i 
were as far apart as 1 .SOS. non and :koS:bO00 bales. The bulk of tb 
crop is of inferior staple, mostly about the length of tlie ordinurr 
Indian ; audit mainly goe.s into domestic consumption hailn 
wadding of garments, etc. 


Russian ckoi' a.v i’.vk.vowx Qr.iNTiTy. 

’i lie Russian croi) was e much more liopefu! propr sitiou. ant 
before the war liad sidista.nt ially e.vceeiled l.tiOO.OOO hates pe: 
annum ; but it was fouuded on a quicksand, because rim \v|,i.i! 
ai'Cii in ’1 urkestan. lying on tin' soiirlieru bordei’s of Asiatii I’lissia 
and iu Transcaucasia between tlie Black Sea and tlie (.'as])ia!i. \v:i- 
largely dependent on other parts of Russia for its fotai .oiiiplc 
which was brouglit south ox-er long distances bv rail. Witli rlt 
collapse of ail goverunieiit in lltissia. and the consequent scveiauc 
of these detached areas from comiminicatiou with the onfsiile unnl'i, 
it became necessary for them ui grow tlieii- own foot! supulie,-. iins 
that iiiean.' Ihe ’urtual cessatutn (d cotton groxxunc. Tie' ouuIt i' 
that the amount of tlie cro)) now i.s (luite unknown, but it jimisd!' 
does not amount to 250.()0() bales. Nor will it be possible to lestuir 
it to auytliing like its pre-war flgure.s a.^ long as lliissia is m it- 
present disorganized condition. 

CaUpSE.S of ]MeXIC.\N CROI’ nirSTRICTION. 

^ In the American Continent (North and Smith) outside A tin 
United State.s, there arc many areas whicli could and should "i"" 
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ni. but from wliicli luiliprift the woi'hl lias (lr;i\vu u ^T^ysm;Ill 
|H, i '‘itioii of if^ fota! sup|)ly. 'I'liere is no (loiil)i that iMexico 
i i;i‘ow a vory mucli lai-gfu cioj) than it docs, for it iins.sesscs 
Jm 'st even' variety (if climate raid soil sui'able tor cotton growiiio. 
uuic'l' cither irrigation or rainfall conditioits. Mm whatever inci case 

i, f the suph'l}’ iiiiglit liavc <-oine iroiu .ficxico itnring the war \’ears 
1 heen coniplelely nuliilied by tlie politica,! mnest from which the 
louiiiry hurl suffered; tinil tbere is no evidence tiiat tin' iimnediatc 
fiinire is likelv to sliow dilltweiu results. Mexico. a.lso. .se’ouis to he 
jiectiliarlv I'avoured by insect jiests. as the I'liited States kiio.vs 
10 its cost, and altogether it would be idle to hop" Ibr any niatenal 

j. ssislaiice from that (Hiarler in the neitr Imure. 


WoNDF.RI-'fl. FO.SSimi.niKS IN Mr.\Z 1 I;. 


Ill South America, iiowcvm-. om' comi! ry aloiu'. Mvazil, could, if 
|m)])orly developed, increase its eroji to sneh ait e.xlent as ahiiost id' 
it'clf to meet anv (leheieuev in the worid's su]i]il!cs and of almosl 
,i.iiv class of eoiioii. 'I lie Interimtional Coiion Id'dcral ion feeciil ly 
(les]iatclied a s])ecial mission to inqmre into tli" whole position in 
Ihitzil. and their repoit will short ly Ite iivailab'e. P'roiii what is 
known of their views, ir is clear that Brazil possesses conditions of 
I liinate and varieties of soil wliicli make it almost ideal for cotton 
gniwiiig t and it is lianl to nndersiand how a country so oiuiriuous 
in area and so favourably ])laced has m tlie past tailed to jii'iidina' 
iiiot'c than the odO.UOO bales winch is believed to be its rccuid ompiit . 
The statistics are of course none too reliable, esjiecially as in the 
South (Siio I’aulo, etc.) so imich of the crop goes direct to the local 
iiitlls. But the one thing abmidaiitly clear is that Brazil cannot 
only grow larg'c quantities of gmid .Vnierican cetton. but ha^ also 
districts in the Aortli which r,.re actnally producing long stapde 
(ulton (hat. with ordinary care inginuing and liaudlin.g, imgin equal 
I'icvptian. Til fact tlicre is considerable gromid lor the spctailaTion 
that Brazil itself is at least one of the original homes of the giou]) ol 


CO 


i.v 


itons to which both Egyptian and Sea Istaiid belong. 

But the most astonisliiiig feature of the conditions in Biazd 


die almost, incredible yields per acre, which can quite easiiv Ik; 
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secured even under present conditions, and these are certain 'v 
ideal as regards the care taken of the crop in any essential n p^f, 
c.g., seed selection and the maintenance of a pure seed s: ]) 1 )|y 
Y ields of well over a hale an acre are clearly substantiated ; 
only the system of handling the crop could be revolutioinzefj.. 
“ improved ” seems to be too mild a word there seems to lie j,, 
reason wh}’ Brazil should not become the greatest cotton gKiwi];-, 
country in the world. 

A POSSIBLE SOURCE OF LONG STAPLES. 

For the present, it may be doubtful whether it would be jjrdfit. 
able to undertake the reforms whiclt would be necessary t(.i seciiu- 
the development of the southern areas ; but with the euiuinj 
scarcity of Egyptian cotton it seems higldy probable that the world 
will be forced to have resort to those specially favoured areas in the 
North of Brazil, whej-e large quantities of excellent long staple cotton 
could be grown. 'I’lie pr(»))lem bristles with dilllculties, ol wliicimn 
inadequate labour supply is one, but they are no woi-se than art 
being faced to-day in every other country including America itseli, 
At any late it seems tliat, for a given expenditure of money,, energy 
and time (and the last will pi’olrably lac the most importaul oltlie 
three), Brazil at present offers the hiest jmospect for an inuneiliate 
return, in the form of a substantial addition to the world’s .■;u])plyM! 
good cotton. 

The mention of Sea Jslaiul I'cealls the disastrous position witl. 
regard to the world’s supjrlies of that grade of cottem. Siiuc 
the main portion of the supjrlv, th.c h'loiida and Georgia crop, lue 
dwindled t o van’shhrg point. The output of the very best gtinlesu; 
the real “ Islands ” cotton in the Gliarlestou district lia^ sunk to s 
few' hundred bales ; and even the West Indiarr crop, which is no" 
practically the sole remaining world’s supplv of codorr of Sen Islnnc 
cpiality, has suffered very severely durirrg the warn rnaiiilx owing 
to the competition of sugar. Yet so extiaordirtar v has been 1* 
position created by the abnormal conditions since the aiinisti«' 
that the existing stock has apparcr'tly been more than suiKcient 
to meet the demand, and prices have fallen alnrost worse rehitivel" 
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those of other grades of cotton. The exiilaiiation aji parent ly 
is that during the war the belligerent (lovernnients lui,l eonnuan- 
(Pv vedpractiitally the whole of the supply for a.i'roiiliini' and balloon 
clo'.ii purposes, and, as a result of caneellatiou of (-(mtiacts after the 
aiiiustice, the trade r\as left mtli a stock in hand suthcieul to c(tvei' 
ufinnal requirements for, it was said, at least two years. But since 
tliiMi tlie consumpiiou has been going on at a rale wliicli, in .Vinerica 
iilono (there are no separate statistics of Sea Island nmsuinpl ion 
elsewhere) amounted for a time to as muelt as the wliole year's 
crop in a month. 

SxMALTi SUPPLY ANt) HICH TRICKS TROlJAnLK. 

Looking to the future there is simply no possibility in siglit 
of an increased supply of Sea Island. Tlie West Indian ( to]) never 
amounted to more than about 7.500 bales of TOO lb, ; din ing the war 
it sank below 5.000 and in the futnre it may lie even less, because 
the pink boll worm lia.s apparently secured a good hold in 1 he Islands. 
So the fact must be faced that the world’s I'nt iirc supply of Sea 
Island cotton will be intinitesimally small, iiulo.ss the jirico rises 
high enough to make it worth while to extend its cultivatiim in the 
West Indies, and al.so in other small areas, of whicli many are 
probably available througliout the I’acifie. 

At the same time, it is probable that part ol tlie American crop 
could lie restored if it were prolitablo to adopt tlie iiietliods now 
known for dealing with tlie boll weevil liv calcium arsenate poisoning. 
Tliese methods, however, involve I'onsiderahle expense, esjiecially 
in the form of labour; and their adoption is entirely a matter of 
econoitiiCH. If the price of the crop is sutlicicntly high, they will be 
undertaken ; not otherwise, it is possible again that earlier 
maturing varieties of Sea Island may be prmhiced, wliicli would 
give a feasible crop even under boll weevil conditions ; but attempts 
along these lines will have to encounter the whole weight of the 
traditional belief that early maturity and long staple are opposite 
factors. 

M itli all tliat could be done in these rlirections, liowevei, it is 
certain that the supply of Sea Island fur some time to come wdll 
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be extreinel}’ small compared with pre-war figures, and it sfenu 
inevitable that prices should rise to such a level as will restricr the 
coiisumpliou to the limits of the small siijjply available. Tucre 
should, therefore, be a good time coming for the few survivini, 
growers of extra long staple cotton, and this should react in fiivour 
of the very highest grades of Egyptian cotton, both in Egypt and 
elsewhere. 

A SIXTY PER CENT. WORLD CROP. 

To sum up, it is clear that nowhere in the world has there l)eeii 
a satisfactory cotton crop in 1921. On the contrary, the wuidil'^ 
crops for that year will almost certainly prove to have been less tliaii 
60 per cent, of the pre-war figures. And before the war tiicre 
were some pcoyde who spoke of a coming world’s shortage of cotton, 
\Vhat will things bo like next season, it the 19’22 crops are only a 
little better than tho.se of 1921 1' 
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Pin/pitni)!' <if (ifiiclifs, IJiiirifxIlij <jf . 

In the pireviovs urlich'S of this series, published in the Sepleniher 
and November (1921) issues of the Jdiinial, Professor Paniuil dealt 
H'ith the coat colours in cattle and the ernssiiifi of polled n-ith horned 
cattle as illustrations of simple .Mendel iaii inherilanee. In the 
Januanj (1922) issue of the. Jonrnul a description ic.is fiiren of 
the experiments undertahn with poidtrif and rabbits irhieh mere 
desi'ined to iurtstif/ale the. inheri.taiire of tveifiht and coal . patterns. 

OxE of the most striking points of iliflerenco hettveen tlie 
liigher anintiils and plai’.ts is tliat in the tormer the sexes are sepnriito. 
while the hitter iire most often hernuiphrodito. Associated with 
the Ijiscxiial mode of re|)radti('tioii are peculiar featttros ullioreditt 
whicli luive formed tlie subiect of active iuvesligatioii in r(M;eii1 
years. As the result of mtich work itt dillercut parts of the world, 
the tangle of sex and its dependent characters ts g^ad^ulll^ being 
iinraveUed. Tn the (Irst jihice we recognize sex itself as being 
inherited on Meudeliaii lines. Speaking generally, one o! tlie 
features of sex-licredity is that tlie two sexes are prorluced m ecptal 
iiunibers. ilale and female give males and females in li Ire propoitioti. 
and it will be remembered that rci-essivc and impute dominant 
give recessives and impure dominants in like proportion. Hence 
the conception that one sex is recessive and the other an impure 


* Reprinted from The Journal of the MMetri/ of .IgricuUure. X.XVIII, Nu. 4, July 1921, 
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dominant. The pure dominant can never arise, for male canni ; 
tertilizc'il liy male, nor female by female. Then comes the quof rir,^ 
which sex is to be regarded as recessive, and which the inrpHft 
dominant— which i.s the sex that produces germ-cells all o' thp 
same sex, and which the one that produces equal numbers rfpvf, 
kinds of germ-cells differing in their sex-determining propernes ' 
Experience has shown that there is no general rule for all an),tual« 
In man the male produces two kinds of sperms, but in the case nf 
poultry it is the hen that produces tivo kinds of eggs : on the oilier 
hand, women and cocks agree in that each produces only one kiiu] 
of gcrm-cell in respect of so.x-deternnnation. In maxi the two kiuit 
of sperm decide the sex of the cliild ; in the fowl the two kinds ol 
egg determine whetlier there shall hatch cut a cocicerel chic k nr a 
pullet. 

Earlier experiments, conducted in Camliridge, had revealed 
the existence of a peerdiar form of inheritance to which the name 
sex-liiikod heredity was given. 'I’iie nature of this m<ay be illustrated 
by a case of the sort wbich was investigated on the University Farm. 
In discussing the Hamlrurgh-Fcbright cro.ss used for the weight 
experiments we stated that the TIamhurgh was a gold pencilled, 
and the Sebright a silver. 'Fliese colours were d oliberately chosen us 
there was some evidence that gold and silver formed an alteriiative 
pair, and that the case was one ol sex-linked licreditv. The 
experimental work showed that this was so. xSilver helmves a.s a 
simple (lominart to gtdcl. hut in tlie lien tlie transmission nf tlie 
factor for silver is sex-liuked. The silver hen, no matter how bred. 
IS never pure for the silver factor ; half of her eggs are ” silver" 
and half are " gold.’ Moreover she transmits the .silver facUir te 
her male-producing eggs, and the gold to lior female-producing oi'e-, 
If we denote silver hy jS, and gold by .5, and maleness and feiiuile)ies> 
by -li ano F, respectively, then the constitution c,f the silvei' hen is 
l\lFSs. Such a hen ferrms two kinds of eggs only, viz., those heiiniiff 
maltness and silver {MS), and those bearing femaleness aiu! geld 
(Fs') ; and they are formed in equal number.s. This is iit once 
apparent when she is nuated with a gold male, MMss. All of the 
sperms of such a cockerel are of the same kind in respect ol these 
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viz., Ms. The male eggs cf (he silver hen {MS) when 
by the sperm ot the gold e.oekerel (.Us) give liii-ds o1 the 
j.(,,,.;itution M3IS.S, i.e., silver males. The female eggs of the 
dive;; hen {Fs) when similarly fertilized give i.irds of the 
for--dtution MFss, i.e., gold females. ^\e have bred a great 
miiv.ber of bird.s from the mating of silver hen and gi lil cockerel, 
und liave never met an exception to the rule that tire cock-eiels all 
come silver, and the pullets all gold. 

This peculiar sex-linked type of inheiltanee is found in several 
other characters in poultry, ft was demonstrated in .Vmeri(‘a to 
hold good for the character of barred plnmoge such as is foiiml in 
Plvmouth Hooks. Barring is d(miinant to self l)laclc. 1ml the 
barred hen is never pure for the barred factor. She Irausniiis 
barrinf' to her sons and black to her daiigliters. When mated tvil h a 
black cockerel she gives only barred cockerels and black pullets. 
This observation we have been ;d)le to contirui in tim course of our 
e.\periments. 

As' has already been pointed out before^ se.x-liuked iuli.erit;ince 
may prove to be ol economic importance lor the jioullrv bioeder. 
Golds and silvers can be distinguished in the downs of the newly 
hatched chicks. By mating hens belonging to the silver class 
with cockerels belonging to the gold class, it is possible to tell the 
sexes apart with ceriainiy immediately they hatch, and this is also 
true when barred hens arc mated with black cockerels. By makmg 
use ol suitable crosses the breeder ot poultry for egg ])n)(iuction cen 
be sure of rearing nothing but pullets through the earlier and more 
costly stages. If the method were more generally lollo\u'(i. the 
poultry popmlation of these islands would consist of a far liigliei’ 
pro])ortion of the more valuable hen. and a markedly higlici- total 
pr; duction ot eggs for the same expenditure of food and labmir. 

During the course of our work ive have kept a numbei of ])uio 
breeds, and we have also made many crosses between them, .\ 
puint that has impressed us greatly is the superiority of tlie, fiist- 
tross birds as compared with the jjure breeds. Under the sami! 

’ I'uniutt, R. C. 'L'ht E.'iriy Eliiiuuatii.n of Surplus CockireU. -/loo- "/ H'f IM- o/.ljor 
to-rary 191(1, p. 1319, 
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conditions tlie hatcting power has been distinctly better, the luf;., 

have been stronger, and mortality among them has been ma; 
less than for the pure-breod birds. The results have often 1 rii 
striking that we fee! it would be to the interest of utility 
breeders if more extended trials could be undertaken. Cicrhi]! 
devised e.xperiments of this kind might also be expected to hn,' 
liglit upon some of the vexed problems associated with in-lu'MiJi]^ 
and cross-breeding. 

Our investigations into se.x-linked heredity have sezAofI 
confirm and e.xtend the earlier work at Cambridge where tj,, 
phenomenon was finst discovered : and we should state that evo 
ampler confirmation htis been provided hv other workers, notaljlv 
in the United States. It is a plienomonon of great importance lo ti. 
hroeder, for it undoubtedly plays a large part in the heredity ,r 
animals with bisexual reprodnetinn. Moreover, the undcrstiuuiiii; 
of it may prove to he of high economic value. Professor Ppail i], 
.-Vinerica has published an aecoimt of some experiments Mliid 
suggest that iiigli fecundity in p<mltrv is transmitted on these lino. 
The highest grade, of laying lien owes this quality to the possessin:, 
of a definite laying factor. Put she is never pure for this hu tc'’, 
and. as it is sex-linked in heredity, she transmits it only to liersoii.-. 
The high-grade lavers therefore must get this factor from tlir': 
father, and the high prices paid to-day for tlie sons of hens witL . 
hiigh egg record is evidence that the enlightened hreeder is aheai’T 
taking advantage of Pearl’s exjicrinieiita] work'. There is (widnsf 
too that some faetor leading to increased milk yield in cattle 
transmitted on the same lines. hlerC; however, sex-linked tifli- 
mission is by the Imll. not by ihe cow. For cattle, like men. as' 
mammals, and it is probably tbe male in maninials tliaf ]ir(Hh!o- 
lwo kinds ot .sperm differing in their sex-dctermiidug propertio. 
wliile the female produces only one kind of ovum. The luill wa} 
transmit something to his daughters that he does not Itai'cmi’ 
liis .sons. 

'I’he Cambridge work lias also included another d 
e.xpeiiments dealing with a cliaracler cf whieJi the transmi-^ior t- 
closely wrapped up with that of sex. Tn certain breeds of puultt} 
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. k is feAtlievcd liko tlio lien, lie laeky t lie Inna Imekle,- of tlie 
^.,^1 ,;n([ sildiile. anil tlie f'lirvcd te.il niel\le> ni ilie uoinnd nnJe. 

r]'.,'! i)la('es lieing takei! by foatliers siu'li as a.ve nDniuille bniiul in 
. This feature of henin feall-eniig in the enrkerel is foinu! in 
Soi 'ilit Bant, Mins, (fainpiues, Henry (hMiie. arni uci-.i'.iiiiuiil ahe in 
iiili lii'i'cils sin'll as tin' llaiuburyhs (I'late X\ 1. lie. .\1). lu unr 
^.xinnnu'uts the eharacler \v,bs iiUreiLueeil by mean.- I'f the Selu'ighl 
ItuiAini. hint'd that heniiy leatliei lun was denendeiu uixm a. 
y.iiniTe faetov, and tliat benny feathering in the na h is dominant to 
feathering. In its fiivt 'iiliiinage the lienny enek niav be 
iiitci'iiu’diate bet'.veen liennv and nui-mal feallunino. hut when this 
is till.' rase he takes on the lienny plumage at Ids lirst. nioiilt. hit hei 


.i>\ in lieunv hivceds ean transmit the heunv fiM-toi-, l'’nim a bird 
■I a j'lire heunv breed, whether eock or hen, en.ssed with a hinl el a 
nii'tiial lireed. ail the eoek.. jir.aluri'd arc henny. The hens, iiowet er. 
,ire like normal liens in apjieai'aure. nor is it possible to di.siingiiisli 
Iti'iis which transmit henny fi'atheriiiL' to their sons Iroiii those that 
lie not. The ini erest'iig jioint t lieu arises as to how we are to I'egard 
iioi'inal lireeds where the hen-, are lieti-learlicred and the cueks are 
rork-i'eathered. .V marked, ste]) towards tlie s.dut ion id' tliis nn lileiii 
was made hv Bezard in l’raiu:e. and (Inodale m .\merira. Both 
tliCsiMihservers found that roinjilcte removal ol tlie ovary, a veiy 
ililtiriilt o])eration. led to tlie castrated hen assuming cock-like 
lilumace at the moult. The obvious inlcrciicc is tnat the normal 
Ill'll is |,'o tent iail V cock-))liiniae'ed, but that she loi nis a sulisiaiire in 
tint ovai'v which circulates, ill the blood, inlidiii inn t he d.cvcloimicnt 
Ilf I K'k jiluinage. and rendering her lienny. hurt her. simewe tan 
a! ribiiti: heunv featlieriiig in the cock to a dcliniic laetor. wc, aie 
li' 1 to siipjxise lliat the licii of normal hrcrils id.so carruv this laetc r, 
di.’iiyfi she transmits it (.nly to her daiiglitcrs^ and they again mdy 
to IlKur daughters. luicrcstiug suiuioi'l of this view is derived 
Itom the re, suit- t f caslraling henny cnek.s. It is well known lliat 
ra-ii'ation of uoriinil 'cocks has no marked effect, and that tlie 
l-hi!iiage of the cai>on is similar to that of the micastratcd bird. 
*'r-oati.,u ol the liennv cock, liowever, resnlls in the bird a.ssumuig 
t v iMi mal cock phimuge at the immlt. This, was lirst demonstmted 
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Ijy Morgan and Goodale in America, and hag since been confirmed 
by Dr. F. H. A. Marshall in Cambridge. Plate XVI, fig. B si on-, 
the skins of a benny cock, and of a castrated benny cock wliict 
alter moniting, assumed the plumage of a normal Brocvn Legion 
Before castration this bird closely resembled the benny cock sl'off. 
in Plate XVI, lig. Bl. 

We must Hiippc.se that in the benny cock, as in the hen. tfs 
benny type of feathering is due to som.e substance circulating in rlip 
blood, inhibiting tbc production of normal male featberiiiD 
Moreover, this substance must be produced by the genital gland ii. 
the benny cock as in the hen. It may be produced by a tesfis 
well as by an ovary. The hen is not hen -feathered in virtue of Iict 
femaleuess, Imt liecause she has received from her mother a definite 
factor which she transmits only to her daughters in the .sex-linked 
way. At some time or other in the history^ of the fowl this factor 
went, a.s it were, astray, and entered into a male-prodncirg egg ; 
though how this came abouf we do lut at present know. When, 
however, the dislocation happened it became pos.sible to take 
advantage of it, and to build it up as a breed character. It i.s well 
known that the henny Sebright Bantams owe this peculiarity to t 
casual henny bantam cock tJiat Sir John Sebright noticed about a 
century ago. Whatever may be the economic outcome, it i- 
evident that the analysis of .mch case.s as that of the henny cock Is 
giving us a clearer insight into the problem of secoudarv se.vnal 
characters, wliicb can never be neglected bv the breeder.^ 

A few words may be said of some experiments undertaken in, 
order to investigate the characters of egg-colour and broodiness in 
poultry^. That w'e were unable to work out these cliaracter.s iu tlie 
way that w'e desired is due to circumstances brought about 1))' the 
War. When they W’ere planned there w-as a fair prospect of fiiniu- 
being fomicl for the extension of the work necessary to coiupletf 


^ WI full accoimi. of this ea.'ic will be found m the following jJaper : — Genetic Sueu-'i i- 
Ponlti} III— Hen-foftthorwl cock.s, by Xi. C. I'unnett and the lato P. O. Bailey, ./o'-. 

OvneiiM, JXJ, 192], 

Genetic Studies in Poultry. II — Inheritance of Egg-colour and Broodiaese, bv 1^- 1 
Punnott and the late P. G. Bailej. Journal of X., 1920 . 
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it. War difficulties, however, forced us -vontually to aliandon the 
before it was finished, and .-.ince the Armistice the funds 
a, . liable for this kind of research have nor been sullicicut to justify 
, 1 , in undertaking fresh experiments cn these lines. Sucli results 
,is -;e managed to obtain are not without interest, (specially in view 
of the economic importance of the characters investigated. We 
began in the usual way, crossing birds of a brown-egg broody strain 
with birds of a white-egg mm-broocly strain. For the former we 
elected the Blank Langslian, and for the latter tlie Bit wn Legliorn 
ard the Gold Pencilled Hamburgh. In respect of egg-colour the 
fitst-cioss hens were intermediate, though tlie tinted eggs they 
laid approximated more to the lighter than the darker kind of the 
pavimtal breeds. In the F,, generation nearly 120 birds were tested 
and great variation was found. Some laid white eggs, a few laid 
dark eggs resembling tliose of the Langslian, while the great majority 
laid tinted eggs. The grades of tint varied from nearly wliite up to 
full brown. For a given hen tlie grade was fairly constant, 
though it varied somewhat with the season, especially in tlie ease of 
tliosc birds laying the more deeply tinted eggs. 

Tn its broad outlines the case was not unlike the weiglit ease in 
poultry ; viz., an intermediate F, generation of fair uniformity 
and an F, generation showing a full range of variation, between 
and including tbe two parental forms (Text-figure). It isproiiable 
tliat here also we are dealing with several factors, each of which 
influences the tint of the egg ; and our e.xpevimeuts have shown 
further that such factors are transmitted by the cock as well as by 
the hen, There is evidence also of the existence of a factor which 
inhibits pigmentation of the shell, and this factor would appear to be 
linked with the factor for Mack down. F, birds fromtlic Langshau 
and Brow'll Leghorn cross all have the dominant black down of the 
Langshau. In F, the brown-striped down of the Leghorn reappears 
in a quarter of the chicks. Our testing results showed that the 
layers of white and nearly white eggs were relatively much more 
numerous among the pullets that hatch black in dowm than among 
those that hatched brown. This peculiar liukhig of characters, 
tlougli familiar to plant breeders, has not often been met with among 
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the liigher animals. I’rrhiahly this is because relatively li^^tle \ ,;i;- 
lias vet been dune with I'irds a,ii(l mammals. It is likely thav 
nil' luiewledge irierease.-., tlicse ca.-;es of linkage between eharain i. 
will liecome mme glenfiliil and it i.^ net improbable tliat so)i.. af 

Harabni-Kli 


F, 



Till' (li>1 ribntioii of ;i]jion” (he paUct.-iof un IV. 'jciu-rtition of Lnng.sliAn X Hanildirbh. 

iiiilii'dtc tlu' gra(!('.> of tiot tTimi wliire (I ) to ]>ro'Aii (1 1 ). 


them may tiiiii niit to liave an ecojiojiiic value. For if a Nisilk’ 
character, such as colour or pattern, were linired with sau li a 
chai'acier as lugher niilk yield, or more .succulent mutton. Iirecdiug 
lorllic-'c latter charuct ers would lie "reath' facilitated. 

01 oiir invi'stigat jun- into Imxidino.ss we can sav little more 1 li.u'- 
tliat ihey Jiave shown tlie eliaractei' to be a complex one. line 
vary greatly in this rospeet. Some go Inllv broody each r'c.itt 
otliei’s go broody occasionally and for a few davs only : and "1- 
intermediate grades exist. Nevertheless our experience aih n'- 
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on jids for supposing lliat tlio cluH-at-tur can l.c ;ina,l\'M'il and 
,,x; nssod in terms of dofinitc laclms,. rlnm-h ii is clear tli.ii, the 
ox: limcntal cvork demanded wmihi lie laiii! I.ine; aiid icdimis. 

in hroodiuess, as in egg-cidnur. tin- .-aoe io coinplicated liy 
do circunistauces tl.-al tl'.e lacims a.re caii'ieo aiiij liaiisiniiii'd li\' 
t!i I'dck, tliougli lie neitlier gee-. lir.i.Miv in.r lays cues. And die 
0,0 A call only ho iinalyseil liy mating liiiu with hens (,f kmian 
oeidtitufion; and testing the nature nf his I'eniale ]iroe”ii\' winch 
t.ikcs time. 

Tncidenitidly our experiments olii-ited a fact id' seme inleresi to 
[inultry keepers. It is well known that the ty|iieally ii.m-lnvodv 
mces lay while eggs, wliile tlie races that lay Inown eggs hehmg to 
the lu'oody section. It lias heeu held that lirordiiies.s is m-eessaiilv 
correlated with the brown egg. and that it is nm jios.^ihle to esialilish 
,i non-broody brown-egg race, ttur e.\)ierinieiits do um bear iliis 
(Alt. It is true that the blown egg mav be correlated wiih 
hmodiness ; nevertheless, tin- linkage bet ween the luctors nmceriied, 
if it e.vi.sls, is not eomplele. for we .suei-eeik-d in i oiiibiiiing ilie full 
lirown egg witli the non-ln'iiotiy clia.i'actev. A\ c do not doiibl 
therefore tliat, by working on the right lim-s, a, non-broody race 
laving brown egg.s coidd lie established. 

As a liy-product of the above inve-ligal ion we obtained d.ata 
on the inheritance ot leg-leatiiering. l'’ot the 1.a.ngshan is a breed 
with featliered leg.s, wliilc the Leghorns and the I bunbiirglis aae 
rleaai shanked. Our own data., taken in coiiiiiitciii u wiih those 
eiillocted 1)V other i bservers. have ,<erved ti- sliow ihaf at aiiv r■l,te 
two laetors are coueeriied in eonnection with this character, ,\s 
with, weiglit and ege-colour. the lactoi's ]ii'odiire a. eiitiudalive 
efteet. and a contiiuuuis series is to be loimd i’a,iigmg irom 
excessive (levelo]>niont in birds iiiire lor bi.tli lavic-is. to ad.seueo ol 
leg-feathering v.diere neither Jas'tnr is preserit. her a detailed 
disr-nssion. liotvever. the reader ma,y oe reierred to the origjind 
]):i])er.i AVe liave mentioned the ease becaiisi- it adTords auolhei' 


ISi ni-tir Soiitiis in I’liiiloy. 1— tiitii'ritaiin- nf t..y-I.M':hi oill', be U. (. 
’It. !a:c P. G. Pailcy. Jo'.inud of Ctudic-^, \ 1^, 
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example of what, at first sight, appears to be blended inheritajice, 
though here again, as in the cases previously described, anaii'sji 
has shown that the apparent blending is probably due to the 
cumulative effect of several definite factors. 

Lastly, we may mention that in the course of our work we l;ave 
gathered much information that is likely to prove of value for 
specific purposes. Our experiment.s with rabbits, for exa]uj)le, 
thougli designed primarily to study the inheritance of weight iuid 
certain patterns, have been u,sed, as far as possible, to analyse tlie 
factors upon which the colour of the coat depends. In connection 
with the e.stablishment of the natural rabbit fur indu.strv. 
wliich i.s beginning to make progress, the information has alrendy 
been of service to the utility brcciler ; nor can it be doubted that, 
as our knowledge extends, it will prove of greater value in the future, 

But after all the main object of the Cambridge work is the 
elucidal ion of the princijjles that underlie the phenomena of heredity. 
Once the.se have beeji revealed by research the application can be 
left to those who will derive profit from it. Of one thing, however, 
we feel sure, and that is tliat the breeder who masters the conception? 
implied in the factorial theory ot heredity will not only find in them a 
sure guide to practice, but will derive greater pleasure in the exercise 
of his craft a.s he secs fact after fact relating themselves to ore 
another, and falling into place in a definite and orderly scheme. 
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EFFECT OF CASTOR CAKE MANURING ON CHARI 
(aNDROPOOON sorghum VAR. VVLGaRE). 

Chari, lil?e other fockler crops, is bcginiiing to lie ver}- profitable 
to the cultivator in the neighbciirliooi! of large lowns where the 
growing demand for green fodder has greatly inereaKccl their price- 
The writer of these lines was trying to introduce an improved ineth.ocl 
(if cultivation for imported varietie.s of sugarcane in his village 
Ajudhiapiir about six miles from L-.ihore whim it struck him to 
ohserv (3 the efiect of castor manure on the growth, of cliari. 

For the cultivation of sugarcane the quantity of ca.stor cake 
recommended to bo used per acre is 40 mauiuls. But as chari 
ordinarily grows well n-ithout the help of concentrated manure it 
was thought fit to use only 20 maund.< of cake. For the purpo.sc i)l 
this experiment one ghomuon ( 5/0 of an acre ) of land was set a.side 
and 20 maimds of castor cake was used along witli the usual 
quantity of farmymrd manure. Another (jkomaon was set. aside 
for the cultivation of chari to which only farmyard manure was 
applied. 

Chari was sown about the middle of -Jime iit the field to which 
only farmyard manure had been applied, and in the hold in which 
castor cake had been used in addition to farmyard manui'e it was 
sown totvards the end of the month. The quantity of seed used for 
the two fields was the same, 5 seers to a kanal ( 1/9 of an acre ). The 
results obtained in the two oases were very surprising. 

Chari grown m the field with castor cake attained its full 
Iteigh- about the 20tli of August, the average height of the field 
being 13-5 ft. It began to fructify very rapidly in the first week 

( 907 ) 
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of SGpteiul>er. Tlie average cireunitcreuce of the stem wa. a j 
Indies, and the yield y>w fjho mm n. amounted to 605 ma la, 
Whereas in the other ease the. phiots ciid not attaiii theii ry 
lieicht till the midtile ol Sojitemhor and licgan to show sia , 
f ruct ifieat itni onlv tmeauls the end ol the mtiutli. iJie 
height of the platil in tli'.-s ease was only 0 It. anil the lus 
eireiinilerenee td' the .stem intt mtire than I '2 indies. I lie yua i ; 
the f/lioiudoH in Uiis ease amoiitUed tii ciilr 32i.t luautirls, Hij. 
was compared with llie viehl of other lidds cultivated by the teiiaut'. 
and i( was foun.il dial .‘120 mannd.-' was about the uia.Yiniuiii Ini 
or'iinaia- (.■ultivalioii, the average yield fora gooil crop of r/c!// 
Iieiiig oulv aliout 275 inauilds per almmuoH. [A.W.N'D Ku.MAR.] 

* 

>f{ :jc 

A CASE OF PLANT SURGERY. 

'I'ltF.RR is a giganfie Pn.obab tree (■ Id'utsoHW. difjitata) 'At Bijapiu- 
probc'dih' more lliau 300 ’.'e<u's old. Since the tiiuo td' Alii 
Adilsliali. oltenders s,.i>teuced to ileath were oNcciited on this tnv 
{Iiij<ipi(i' G<iZ(iteri-). I’or lids reason the tree is still known as tin.' 
“ E.vecution 'I'ree.’' 

Tlic Iree has a very thick stem with a girtli of tO ft. ai ft. 
50 It. at 6 ft. auil 58 ft. at lu ft. from flic ground- where it oividf 
into 3 huge brandies. It covit.' an area of .{. acre. Titus it ]m.swys 
a huge appearance and attracts the notice <.>f ovory passer-li}'. 

Being olil. this free was nil, tuvallv attacked badly by rot aiv! 
also the main trunk near ihe hiase, where tliere was a hi.)le. .irul tl).’ 
whole of the iieart oi the tree had disai.pearcd. 

Being alraiif of h.ismg the tret.'. 1 lie District Judge airplied t ' tltc 
Private tSecrei.u'v to llis E>:cdleucv the (iovorni.u’ of Bomb-ai' 
rejuvenation. I was dejiuted from the .Vgrieult urnl Depart inent i 'l 
the Work. 

I'hiconra.geil by the suci-essliil re.suPo of similar work doir 'S 
Casuarii'a and itther trees in the Daneshkhiiid Botanical (ladri!'- 
Kirkee, I proceeded to Bijapur and examined the tree. 1 ' dr 
base, a conical-shaped hollow wa,s found of tlio dimensitiC' 'I 
15 ft.xOft. xl7ft. T he following operations were made during d ' b' 
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„f Septcnibei- 1920. TOo liolo was in v/iili ruliMo aiul mtnl 
nuw'eted ovei'. Die iillVcted pn.its wmv ilr.-t cm mu aiul it. ^vas 

’ rli.'it tlie J'ot was due te llie muln nf a. |nr.;e hcctle. Iliiiidicds 
; ,cs(' grubs were eul out cl t|.e tree. .V- u as ilm wcmul edui's 
vn‘-‘ ' eut dowu to sound wood, the woium na-. le.rred luer and 
tilled coucrele. All llie oilier pmi- wlii,-li sjunved 

,ioi.- Ill attack or suscepiiliilitv tc ii within a short time were 
iiiiTcd over, iiud all place.s wh.erc iv.uer was lih-el\- to hulue lilleil iu 
mtii eoiicrete. 

The District .Tiidgc was jilea'Cil to remark in his h'tter addressed 
m t'lie writer as follows ; 

"The result has beeu a luosj workmanlike |ol), and tlie 
tree this year, ihotigb a faeiiiue year, at onee reacted hv I'rodueing 
a for fitier foliage Titan was iiotieealile the year heforc. Tlie 
will lie job has been s<itisla.c1orilv done ;nid had aiiraiaed a, large 
rrMWil who liad never seen, sneh a surgical operation on tlie tree 
licfnro. ’ 

Witllin lUY knowledge Ihis Idiid o| oiieralimi ha,s pivvt'd 
sueecssfnl on the following 1 rees in t he ! >e‘ ( a.n ; ( I ) t lufiMiu piimuta 

and (2) Casxan'ji/i ennisctifolid. 

T reconnnend this iroatnieut wiili conlidfaLci' to the atlention id 
til: so who liiive an iiitore.t iu sti'inc their old maaigo and oilier 
tree.-'. [L. B. Ku.lk.vr.\'1. ] 

* 

Jjs ^ 

THE SUCCESSFUL COTTON PICKER. 

IhiE ce.ttoii indiisirv. in w'hteli human lahour has playial the 
iiimortant role for the 4.'»00 or more years that eoiton has lieeii 
]iicked by Itand. promises 1o ber-onie revoltitioiii/.ed by the adveiil. 
c! an electricallv operated picker, wliich has rerenlli been ]:(‘i li'cted 
ictd jtlaced in ]u‘acii(*al operatton on a. ])lant!ilion at lattle bock, 
.Vrkansa.s. in tlie heart of the uorthern ei tlnii belt. 

This irew elecfiie device ma.ke.s it possit.le lor a lierson to gather 
b ait 400 to 700 pounds of cotton a dav. as compared with 70 to 1 50 
! tiiid. And liv so doi ng it iiromises to solve 1 he .great est proldem 
t’l ihe cotton grower, that of being able fo luirvest all the cotton ho 
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plants and to do go during the limited period in the fall hefoit tli» 
rains and frosts damage the plants and greatly lessen the val if q- 
the crop. 

Tt seems otld, vet is a fact, that any cotton grower can laise 
about three times as much cotton as his hired help can pick, rnlil;^ 
the harvest of corn, wheat and other erop.S; where a machine cuts 
down the stalks and makes Imt CJie trip over the field for a harvest, 
there an; three distinct crops to the cotton plant. This means a 
liarvcst period of (wo months or more and thus eliminate, < tlie 
floating htl,>onr element and nuikes each plantation owner entirely 
dependent upon hi.s own lielp to pick cotton. Outsiders cannot lie 
interested because of the slow and tedious nature of tlie work wliklt 
brings .such small returns and lias always been the task of the 
negro. 



C-to>«’-up vien of Ihi- ISiuckfiiborg coitcm picker ;i.ikI the tractor that carriet- it- 

This is but one feature of this twentieth centurv picker. Other 
points in its favour are not to be overlot ked. Thus, it will result 
in cotton being picked when ripe, thus improving the grade tw o or 
three times and adding § 10 or more to the value of a bale, bt 
hand, but half the cotton of the South is being picked on rime 
before it has deteriorated in value because of weather elemen 
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Ills latest, attempt to replace hand picking may be called 
rlie I'jc work of L.^ C. Stuckenborg, of ileraphis, Toim. He admits 
that iic received his real inspiration leading n]i to the perfection of 
the pieseut machine, when watcliing a cow wliicli hud broken down 
;l,e c .res and wandered into liis cotton lields. (bw,- « ill e;i,t cotton 
hir ijie seeds embedded in the fibre ; and as this cow strut from 
phiut 10 plant, he noted the ease with which the cotton wa- I'omoved 
from the bolls by the animars rough tongue. 

After experiments extending over I t year.s he jierfcctod two 
revolving brushes encased in a metal frame ahout iJie size of a man’s 
double fist. The brn.siies were nratle to rcvolce inwardlv, thus 
creating a comb-like movement, and when these were phu ed iimiinst 
the cotton, pulled it free from tlte bolls without collecting a.iit’ pint 
of the boll or leaves of the plant. Then, having solved the plan for 
tenioving the cotton, he adopted tlie luucli tried .sticiion idea for 
LiU’iyiiig the cotton to the re(.',e])tii( le to receive it. A flexible tube 
connecting with a bag on the nuiehine did tlte trick. 

Each machine carries a coiiii>lete elect tic power tilaiit. Tlic 
tractor engine furnishes .snfHeieiit electric power to operate the 
eight motors required to run the machine. TIk^ brushes in the 
leads are drivmm by a flexible drive-shaft about tliiec feet' long, 
which is connected to a small motor snspemlod abcni htilf way down 
the suction tube. After the cotton completes its tri]i tlirotigh the 
tube and just before it drops into the Itag, it is given a cleaning by 
fanning, another motor operating the blower as well tis providing 
suction power. 

There are tour picking tubes to a machine., each with its pair of 
motors. Supported overhead by a balance arrairgenient, the 
pickers are suspeuded with such lightness and flexibility that even a 
child could shift them about with ease. The machine as it passes 
through the field can pick eight rows. The negro and several 
have Iteeti tried on the machine — finds no trouble in using it ; 
and in checking up his work it has been found that where he 
formerly picked 100 pounds by hand lie has, with only a few 
days’ training, been picking 100 poiincls by machine, [bciantific 
American, March 1022.] 
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PINK BOLLWORM IN THE UNITED STATES. 

'I'uE iiiitliorities in charge of llte pink bolhvonn control i |< 
Texas and I^niisiana plan to make a trial of IIsb efficacy of a tw, 
non-cotton jxniod as a means of exterminating llie pest in (.'iimop,;, 
!’;uish, Louisiana, iji an isolated district nlioro fields have i.o;, 
kept absolutely clean of cotton for two years, [t is proposed t.. 
plant this d,i,.^trict. or areiis in it, with cotton in the corning so, t.iii;, 
in order to .'Ce whethei' or not pink hollwoTm nil] appear ijioie. 
It this cotton is attacked by pink bollworm it, will liavc tn fe 
concluded tlial a two-year iwm-cctton noriod is not enough, iinle-ij: 
can be .shown .dial the insect has lioen affile to make use of othci' 
than cotton for its maintenance. 

The re.sults of this trial will he of great interest and impnitaiicp, 
since, it will provide, an answer to the cpiestioit as to wlietlici' i; i^ 
necessarv to maintain a non-cotton period longer than tv,-o yciir, 
in a campaign for e.xterininalioii of th.e pink’ bolk.rorm. In tIii- 
UiiitiMl States, the cotton growers are compensated liy Govermueir 
if tJiev !u-e forbidden by law to gr.cw cetton, provided it can be sluran 
that no ol hei’ crop r.f equal value (.am he substituted, tor cetton. Jr i- 
verv iinpcrtaul. therefore, th.at delinite infonuation should be Inn 
as to the length of time for which it is necessary to prohibit icttci: 
growing ill ovd’er to acliievc the required results. 

In 1916. wheti cotton seed from ilexico was allowed to eater 
Texas for crushing at the oil mills, the oil mills at Italln' 
received hcmi' 1.) car lotuks of this seed. Tlte seed was prciapti'' 
cru.^hed iitul no infestation .:>f otetton liekls resulted. Xow. hovevei. 
tlie pink bollworm is rejiorted to have been discovered in en'to! 
liekls in Ellis County, wliicli is just to the soutl) of Dalle- 
County. 

Ellis County is .said to he tlie, large,.st cotlon-producing c(niii!V 
in Texas, the c(,ttoii crop amounting to a.-- nuicli a.s l,o0,0(Ki hak- 
].iei' year. Information i.s waiitiirg as to the area, actually mti'did 
and as to '.lie prospeet of tlie pesi being eradiciited from tk' 
district. 

The pink hoilworm ( Pcctinophora \ (Jelecl^in^, gossypidl") '' 
now recorder! as occurring in the Island of Porto Pico, h 
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tliat tlie (listriLiiliou of tliy in-ix-t in ilio island 
<i( ‘ oi’al, Ind lliat the infestation is ol lairK’ recent origin. 

A(?ivs, XX, Mo. 51:2.] 

* 

* * 

COTTON RESEARCH. 

TiiRorGii the courtesy of llie Hritisli Colton Tndiistrv !!e.searcli 
ys<i( iation. the Secretary of 1ho Indian Central Cotton t’oiiunilfee 
|;;)s si'itt the follonnig aliBlriiofs loi'piihlic-itiou : - 

Cotton cultiv.vtion in Coi.omuia. 

The production of cotton has heen increasing rajiidlv in n'ci'ul 
veai'S. The cotton grown in Boyaca a|i]iears to lie iudie('iions 
t;i the district. It is growm hy the ]ieasants in small patches often 
with admixture of otlior crops awl. llunigli little or no ]ire|iaralion 
is Lnven to the soil, tlie cotton produced i.- generally of good ipialit v, 
Two kinds of Boyaca seed-cotton have hceii e.xiuiiiitod. Ifotli wore 
if good quality but one had a dark colour and would ineel nitli 
oiilv a limited demand. Tlie ( (her had a good colour awl would 
be readily saleable. [Bull. hup. htfs/ilulc.. 1021. 19, 18-20.] , 

Cotton ccltiv.vtion in C.tMitoniA. 

Two types of long staple cotton, cultivated on the red lands 
at Caniliodia, have been te.'ite(l. lu one case ihe cottun was 
deaii, white, cf wmdli' appearance and rather coarser and 
mere brittle than American libre. Its average stajile leugtli was 
2o-2(i mm. The .‘-econd colton has an average slaple length of 
2i!-25 nun. and was slightlv A'clh w in tint. O.he tests were can led 
mu on an industrial scale and proved completely sauislactoiy. 

I lie^e cottons give yarns comparable with those obtained li'om 
American cotton Imi tlieir use is limited to the jiroduction of 
f carser counts. It is recommended tlial, b}’ select ion and 
crossing, finer Canibodian cottons suitable for the produc- 
boii. cf fine counts slionld be cultivated. [/- hid. Ivo.t., 1922, 

37 , 10 .] 
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Physical characteristics of cotton plant. 

Correlations nrc determined for - (a) number of base lir,;f,. 
with number of fruiting brandies, number of bolls per plai);, 
height of plant : (b) number of fruiting branches with height oi 
plant and number cf bolls per plant : (c) length of fruiting lierjo,; 
with other characters, including length of lint and pereent.iie 1 1 
lint, weight of boll, and weight of seed ; (d) weight of seed aid: 
w'eight of boll ; (c) percentage cf lint and w'eight per boll. [E:q^ 
Sia. liecord, 1920, 43, 5.30; Iroin Arkansas Sta. Bull. 169 (1920! 
3-15. E. A. Hodson.] 

Resistance of cotton plant to alkali. 

A series of soil analyses illastrating the resistance of certtiiu 
crops, including cotton, to alkali under field conditions arerepciicil, 
In general. O'l percent, seems to be the limiting amount of black 
alkali for these crop.s. Later observations show good cotton 
produced on soil containing 0'4 per cent, soluble salts ivith a Iciv 
chloride content, stunted and unprofitable cotton on soils contaiiiiiij 
0'4 to O'O per cent, soluble salts with O'l to 0’3 per cent, chlorides, ainl 
total destruction of the crop on soils containing upward of O'd per 
cent, soluble salts of which one-half or more was clilcrides. '£.fy 
St. Record, 1920, 43, 724 ; 1921, 44, 519 — from Arizona Sta. Itj)!., 
1918, 342-345; 1919, 408, 409. C. N. Catlin.J 

Effect op cotton wax on strength. 

The author reports that- the experiments of the ('otton 
Research Co. have shown that the removal of wax increases tie 
strength of cotton varn liy 15 — 20 per cent., the yarns being tested 
under the game conditions of humidity. This is probably due to 
increase of friction. On the other hand, removal of the w'ax is likelv 
to reduce the wearing properties of the yarn. There is also a reiition 
between the amount of wax and the percentage of short fibre in n 
sample of cotton. Consequently, many of the theories of the nidion 
cf the wax may have to be revised by paying mere attention to the 
short fibre. [Text. B’orM, 1921, 60, 3601. C. E. Mead.] 
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.,,Ve are indebted to the Secretary. (■„utral fottou 

Com ittee, for the following abstracts m 

tress strain curves or various YAiixs. Iiv (1. .N|,-\v 

BC< . Linen Indnstry Kescarcli Association. (Jmir. Te.it . Ind.. 
XIi: 2. Trans.) 

A description of a inetliod for deterniining il,,. .strain 

j.uivc' of various yarns which was applied to lla.x, wsud. heiup. 
l unim worsted viscose amt cotton yarn.s. 

From the character of tlic terminations .){ the c.nrvc.s e. thei/rv 
;is tn the mechanism of yarn fractures i,s developcil. 1 1 is sll^^estlM 
riiiit in the case of cotton-yarn fracture, the slippuic of the 
component fibres is a prominent feature, wliile in iLux, ramie iiiul 
hemp, the hreakdowur of the bunrilo of fibres b the ehiel eamse of 
severance. 

Representative ‘-Hysteresis ” curves from a linen and a col ton, 
vain are given and difctissccl. From a practical ]ioini id' view if is 
considered that these curves should give some indication of the 
probable rcactiort of the warp to the forces ajiplied to it in the 
loom. 

Elastic properties op yarn, by .1. A. .Matthew, .M.Fo.. 
.V.R.C.S. {Jour. Text. Insf., XIIT, -2.) 

The paper describes a testing inachine for the earr\-ing out i.l 
accurate work in the ela.sticitv of varns. 'Die results iiie laiwlv 
preliminary and of a qualitative nature and a further epumtitative 
examination of ‘‘ H 3 ’sterc.sis ” diagrams is promised. 

Mk.ASURE.MKXT of breaking STRE.S.SKS, E.XTEN.sirin.ITIE.S AND 
F.LA.STICITIES OF SINGLE FIBRES OP COTTON. ETC., IpV T. BakRATT, 
D.Sc,,of the Tootal Broadlnrrst Lee Co. Ltd. Laboratories. {Jour. 
Text. In.H. XIII, 1, Trans.) 

A ciesenption of an accurate method of determining the .stre.ss- 
strain diagram of cotton and himilar fibres, the pull being ajiplied by 
solenoid and thus not only measurable and controllalde Imt applied 
gradually and without jerks. The tensile strength of (Egyptian) 
'■ottdu fibre is stated to be 2--1 x 10“ d_vne.s per sq. cm. as 
compared tc 15 X 10^ dynes per sq. cm. for steel. The elasticity 
of (Egyptian) cotton fibre is given as 0'8 x 10" C.G.S. units 
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as compared 1o o x 10" C.G.S. units for quartz and 12 , |(V 
units for cast iron. 

TfiE CU II.UIC.M. CON.STm i'NTS OF RAW COTTON, liy Dr. i; 

Faegukr and Dr. J. C. Witufr.s. of tlie BritisJi Gotten Tn(^:,tiv 
liesearcli Ahsociatiou. (Jmir. 'Jeji. /jus/.. XIII, 1, Trans.) 

Tliis iiiUKT gives .an oxcellent resume ofwoiT from 1.S2!) oii v.v.ic, 
on tlio clicmical con.stif ution of cotton and i.s accompanied tv ;■ 
excellent litluigrapliv. Little is known yet of the effect of tlie 'hiiii r 
con.stituents of raw cotton in spinning and manufacture. Ir j. 
gcnerulh' agreoil tli;;,t tl'.e 'm.rc.s become soft and semi-lifpiid r 
,s])iimin.g room temperature, tliu- allowing tlie pi'oper working of ft,, 
cotton, and diat alter s])iiining the wax sets and cements tlie filiio, 
Kneclit lias sLiswu that Egyptian cotton dcjnivecl of its Wir.ns 
spin.s laidly. 

d'llK 11 i:GFI,.\IUTY of SINGLK yarns and IT.S RF.LATIOX III 

TFNSILK STRENGTH AND TWJST. I>y Dr. A. E. OXLEY. 

Trai. Inst.. Xill. Trans.. 3rd .M.irch. 1922.) 

The ])apcr ([(’.scribes method for pliotographing contimiou.slv 
any length of yarn iiiidcr liigh magiiilicat ion, a detailed series ni 
tensile sli-cngtli tests of three-iuch leiigtlis. Tlu' effect of iidilo! 
and diiuinisii('(! t(’s1 on the strengtli of yarns is then discusseii iind 
the author ])roc(‘(‘(ks to an ana.ivsi.s of tlie results obtained in reliitinii 
to tlie meihanisiM of t he imile and ring frame. 

The methods used and the rc.sulrs obtained are not iiLlynt 
interest to siiinner.s and weavers but to idd who are concenie l in tie 
inteipretat ion of spinning tests. 

* 

* * 

COTTON-GROWING PROSPECTS IN CEYLON. 

S ini' riiiK’ ago .Mr. P>. I lovsebnrgli. then Govermnent Agi nf 
the NcrtliC’i'u Province, drew tlie attention of tlie Diici-tn: el 
Agrienltni'c ro flic e.xistcnce in the Mannar District of wins 
a].i|icar(’d to b(' '■ black cotton soil. ’ 'I'he Diiector sent sai'i|ile' 
of t ne soil to t lie Governnicut Agncnluiral ( T.emist for ainil' -i' 
and rejiort, and ordcu’d the divi.sioi’al agricultural ottii i i i ' 
report upon cotton-growing prospect.s in the area. 
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Tile reports of the two officers show 


. the ■■ l)hick cotton 

,„1. itludi covers some 16 square miles, is equal to the cotton soil 
of tlu Madras Presidency, and tlic lesser cotton soils of \,ooric i 
i]jC place is free from malarial fever during fffi. 

,Ttlie year, that the average annual rainfall orahoui” fo indus 
,l„ef]v registered between October and December, is favourable hit 
,,irr.imgrowing, that motor tractors might be emplovcd to trim 
tk land, that cattle might be raised with advantage to wotlc tlic 
land for crops in general and that the water suiqily^s saiisfaciorv, 

, litre being five small tanks, two of which are now used tor paddv 
rultivation. Against these advantages have to be .set the veir 
uiisiitisfactory road conditions to IMankuhuu. the nearest railwav 
station, which is some 141 n^iles awtiy. Tliis miglit. however, be 
remedied by laying trolly or oerial-tramway lines to transport 
produce. The local labour supply is meagre, so that labour nould 
have to be introduced, and the possibilities of damage to crops 
hy piosts and by wild aiiiiiials must be taken into account. 

It is estimated that working 10,000 acre.- on a two-voar 
rotation basis, or laying ont half the wliole area under cotton at a 
time, 1,500,000 lb. of cotton could be obtained from each enqj. 

The divisional agrictdtural officer of the Soutlieru Division 
planted during the Christmas rainy period 10 acres at Kiuhi and 50 
attes at Ambalautota, with Camboilia, Egyptian, American, Upland, 
ka bland , and Indian cotton. Upon the result of tlio.se exfiernnents 
ivill depend the extension of the cotton-growing area in the 
Tangalla and Hambantota districts. 

Some Indian and Cambodia cotton seed was distributed among 
villagers in the Southern Agricultural Division .some time ago. The 
Coykiii Government has in hand Ks. 5,000 to purchase the resulting 
Crop oI seed-cotton at a fixed price of 20c, per lb. [7Vie Tim.e.s 
Trade Supplement, 4th March, 1922.] 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


\Vk (loc']jly regret to liavo to record tlie deatli of 
-Mr. 1,!. T. Petty. .Vs.sistant Agricultural Bacterio- 
logisl , Pir^a. which occuired on loth .March, 1922. Tlio 
late Mr. Pefty joined the Indian Agricultural Service 
ill Xrivemhor 1021. and was 2t; years old at the time oi 
lii.s (lealh. We offer our heart -felt symjjatliy with liis 
liarents. 


Mr. M. .\. D.wi.s. B.Sc.. Indigo Jle.search I'ln'iiiisi 

Pirsa. is gianted luiviiege leave for 13 day.s from 11th Ainil. lie, 
and is also granted permission to terminate Ids engagement witii 
the (jovernment of India on the o.xpirv of such leave. 

tic 

-Mr. Wywk S.wkr, B.A.. Secretary, Sugar Bureau, Piim. 
has heen granted comhined leave for eight month.s from 23id .Mard. 
lt)22, Bao Saheb Kasanji I). A'ailc, i\l..\., ofliciatmg. 

Dr. J. Sen, .M.A., Sipicrnumerary Agricultural Clieniisi. 
Pu.sa, was on leave for one mouth and nine days from 4th .Mint 
1922. 

% 

dhiR degree of Doctor of Science (Aberdee.n Uuiversit v) lu' 
been conferred on Mr. D. P. J lector, Jicoiiomic . Botanist m th. 
(Joveriimcnt of Bengal. 
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roL. A. Smith, M.E.C.V.S., Principal, Pcngal \'olorinaiy 
(pUcge, and Veterinary Adviser to the tloveinnient of Pengal. has 
beeiL allowed leave for five months combined with the "annual 

ViifiTion. 

. 

Mr. V. G. Gokiiale, L.Ao.. has been ,„nlinued ,n the 
;p)n..iiitment of Deputy Director of Agriculture. Konkan. with 
elfc t from the otli September. 191. A on whhh ,laic the lien ,.f 
}Ir. V. H. Naik wan roinoved. 

* 

* * 

Mr. E. S. Farbrother. M.P.G.V.S.. on return from leave, has 
been appointed Superintendent. Civil ^'cteriuary Department. 
Bombay. 

5 :« 

Me. Sa-ADAT-ul-lah Khan. 1‘robationarv Dc'pnfv Director 
of Agricnlture, Madras, was on leave on half average pay for three 
weeks from oth April, 1922. 

5f! 

Mr. R. (A Wood, M.A., Prineijial. .Vgrieiiltural ('olleg(i, 
('oimhatore. is permitted to take einiiloyment imdi'r the, ' I'hiiiiiro 
Ootion Growing Corporation. 

Dr. R. V. XoRRLS, Government Agricultural Chemist, Madras, 
lias been appointed to act as Priucijial, Agiicultiiral College. 
Ci'imbatorc, in addition to lii.s own duties, until further oiders. 

»jc *!: 

Mr. D. G. Monro, Assistant to the l*riiiei|ie,L Agricultural 
Cillege, Coimbatore, ha.s been ajipointeil to act as Siiperintenden t, 
Central Farm, Coimbatore, until furtlier onlcrs. 

* 

* * 

Me. D. a. D. Aitchison, M.U.C.A.S., I’liiu-ipal, Madras 
Veterinary College, ha.s been granted leave for four mouths in 
coiiliiiuatioix of the college vacation. 
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Dr. H. V. Leake, on minpletion of special duty for eotton •. ; 

at Cawniitn-e. lia.s resinned i-liarge of his duties a.s Dirccti. „• 
Agi'icult ure, Uiiiteil Provinces. 

* * 

IMr. (i. Llarke, A.C.D.T.. on being relieved of the diitii - 
tlie Director of Agricidture. 1ms reverted as Agricultural Chcirue 
to (lovmniiioni . I'nircil Provinces. 

* 

* * 

-Mr. W. X. 11ar\ i:v. .Deputy Diredor of Agriculture. X(iii!i. 
Masicrn Cii'chc I 'liileil Provinces, has been granteil eoinbiuei] 
foi' one year, live liioiiths and si.v days, Dr. 'P. XL Singli, .VssiNr;;,]ii 
Agricultural Clieniist, olliciating. 

* * 

Dr. a. E. Parr. Deputy Director of Agriculture, AVcsIen! 
Circle, United Pro\ iiiee.s. lias been granretl combined leave for .d.x 
months. Itai Sahil) Uauga Prasad olficiatiug. 

* 

* * 

The eight months' combined leave granted to Air. B. 11, 
Wilsdoii, Pa.\., Agriculrural (Iheinist b. Government. Punjab. Ire 
been extended by lurloiigli lor six months. 

tlARDAR Saiiip, Kiiarak Singh, Alaulvi Fateh-ud-din ami 
f hiHulhtii'i Alahoiiied .Abdullah, of the Puujah Agricultural Servin', 
have been rn-omotcil to the Indian Agricultural Service. 

4s 

* ^ 

.Lt.-( ol. (.. K. A\ Ai-KKK. ( '.[.E., O.B.E., Principal of tlie Piiiii;il 
Acterinary Uollcgc. Lahore, has heen granted combined leaw In 
four mouths and eighteen days. Air. AV, Taylor. Al.ii.C. V.S,. 
olliciating. 

**SK 

AIe. T, F. Qcirke, M.R.C.V.S. (Punjab), and Air. J. S. (.laremaL 
AI.R.C.V.S. (N.AM.F.P.), have been confirmed in the Indian ’d'h 
Veterinary Department. 
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On Ins reversion from deputation to the Kapurtlula State, 
Mr, 1). K. Sethi, M.A., B.Sc., has been posted as Deinity Direetor of 
VninL'ulture, Orissa. 

Me. S. K. BaSI',. .M.A., Assistant rrofivsi.l- of Myinlnav, lias 
I,,.,. a appointed lo ael as Keouoinie Botani.-d. lilharam! Ori.ssa, 

* ^ 

.\[e. G. G. Sheekaru, I>.A., Professor of Agrieultute. Saboui', 
has been appointed Deputy Direetor of Ai'rioultiire, L’atiui 
fin le, Bihar and Oris.sa. 

* 

$ ^ 

Mu. 2s* b. AXj !d.A., ni HIT, 

liliagiilpu]’ Cii'G'lt.'., IMIiiU' uiul Iius Iiccml P rufessm' 

(il Agrieuitiire, Sabuur. 

* « 

Mr. Lb ft) 1. 1 -N i.-A .\, M . U .G*. \ . t>., j.)[ reel or ot tin' h i \ 1 1 \ el einiary 
Drjiartinent', Bihar aiul Oris.sa, has fjeeii. .maiited a lMrtlKTe.Aten.siou 
of furlough ou luedieal certificate for two luontlus. 

♦ 

* * 

.\1k. a. G. Biut, B.Bc., Deputy Director of Agriculture, Assam, 
lus been grautctl euiubiucd. lease lor uiuc months and 20 days. 

Mr. L. Barthakop. has been appointed Deputy Direetor of 
A^jrieulture. Assam Valley, anti posted to Jorhat. 



Icurciufj 

w I L 

The Bases of Agricultural Practice and Economics in the United Provin- 
ces, India. Hv II. .Maktin Lkake, iM.A., Sc.D., 
Director el Agrieiilturo, Uiiit-oxI Provinces. (Oambridue : 
W. llefl'er & Sons, Ltd.) I’ricc, las. Jiet. 

.So I'arclv doe.s an agriculturist write on tlie econcmic as])(',.t 
of liis sul)j(!ct or atleinjd: to treat of “ fundiiinentals ” iIuit 
D r. Martin rio.ihc'.s book on tliat account alone deserves tc I).,. 
\vi<lely read. 

.Vs an intioiluctinn to tlie sulijoct of lural eco]ionii('.s llie Ijonk 
is a Imirablc liotli from it.s wide outl<i(dc an<l simplicity of ti'eatiiioiii. 
and it is In.ped that its publication a.t an oppoiinne nioinent, wlirii 
the .subject is attnuA.ing considerable attention, will assist toWill■ll^ 
a moiA' inrelligent vicnv of the present position of agritiilliire in 
fndia anil the directiens in which improvetnent is inoro likely ve Ije 
effected. 

The opening chapters comsist of a general historical sketch cil 
the early stages of agriculture, its development in re.sponse lu bie 
demand, s of an ever-increasing pojnilation, and the effects u^ioii it 
of variou.s external influences, more e.specially that of the improve- 
ment of coinmunications. Jn fart IT- the basis of agricultural 
practice a, short account, i.s given of the more imiaortant conditioin- 
coutrollable and the reverse — affecting jalauts and crops, of Jiuiitiiy 
factors and diseases, all of wJiich ])iay an imjiortant part ill detcr- 
inining the character of the agricnltiu'c of diffeient locaJiiirs. 
Part III coniiaiiis a .short diseussion on tiie fundamental coiiccjiiicic- 
of wealth and value, siijiply and demand, ownership of land, lalioiu 
and capital. Tho latter part of the book deals with rural devekp- 
ment in which tho author for the sake of convenienco dividC' 
the .siibjact into the develojnnont of agricultural practice 

( ) 
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j.„ii economics and finislies willi ;i slioit rliaptcr oii l.lic 

^^.(1!!' uiic iispof.t ol cvtlilo ]ii wliU'li the view.', ex]n'(''.sti(l uji|Him tio 
K, j,;,rticul;u-ly sound. The pi-oldoni of t.lie in the United 

p,ii\ eicos, as in other parts of India, is limnid u], iuiimatelv with 

of fodder production, and in tlie (do.sely seiiled distri(;t.s the 
,„j|v real liope of any great advatice on existing eoluliti,,li^ li|.s in 
lln. improvement of the iinigation water supply, lyovpi: is i|iio!i'(l 
■I,; ;i loniitry in wliitdt tlie (|uesti(iu lias liei'ii settled hv tliegrowiiie 
i,f lateh crops made possilile through irrigation. The .uiilior. 
liowever, e.\])res:ses doubt tliat in the easiein parts of his jiroeiiue 
the siib-division of fioldings has gone too far to make even 
jri'ieation a solution to tlie ])rolilein. 

rhe (d-iove brief sluUcli of tlie couleius id ihe book uix'es a 
vs'v iiuulequate idea of its real value as a thoughlfiil eoiii ribut ion 
te tlie subject. As .stated in the te.xt, India i.s a country in wliieh 
die ilovelopmunt of agriculture c.m be stinlieil in all the stages of 
ifs I'l'owth. The author, however, dices not fail t'O eou\ey the 
iiiipi'ession, intentionally or otherwise, lliai the most urgent problems 
ni .11 least tlie most pressing evils (exist in tin.' more advanced stages 
if tlie development of the eomiiiunitv and are the resnlls i-hielli 
of iivtu’-population. 'I’liest' evils ate undne snb-divi. iou ol holdings, 
rack I'onting and usury which have gradually iransloimied the 
cultivator from a state td’ iiulepeiideuce to cue of practical serldom 
fuilii which no purely agricultural iin]irovemcut laii rescue him. 
The euro lies in co-o])erative ovgauizat.ion. but, it is ag.du doubl.hil 
whether voluntary co-operation can proceed veiv lar with an 
illil, orate population. 

The, iinproveiueut of primary ediieation would thus appeal to 
he a luudaiiieutal condition lo real agii( li'tnral imjiriA cmeiit . 
IS. .\[.| 


Bird Friends and Foes of the Farmer.- fiy 1 ’. Srs.\i\.\ ; ii.\n 
K. E. y. (Madras Dcparlmml of Apncaliarc lUdlrUa No. SI 


fllns.). Price. If. 10. 

-Me. P. Sl.-R.UKATjiAxhasforinanyyearsdev.deii a go.,d ihnd ol 

liis time to the ob.scrvatioii cl liird liie, and 1 stionglv lecommeiul 
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an intelligent perusal of this Bulletin to all officers of the agricultural 
section. Tt is unnecessarj’- to emphasize the extent to which hird; 
affect all those engaged in farming ; but apart from their imporiantt 
to the agriculturi.st in this respect they are of absorbing inveres' 
in themselves. We all need recreation of some kind, and fiY,|; 
personal cxjiei'icncc I cun guarantee many pleasant and intercYtiur. 
hours to those who take up the study of birds and their ways. TIk,^. 
whose work carries them out into the districts should have nianv 
opportunities for noting nesting and feeding habits and the main- 
other activities of birds, and all such observations made of birds iu 
their natural surrounding.s are of value. The observer must, 
however, bo certain of the bird whose ways he is noting ; tLis 
Bulletin will enable him to do ,so. [E. B.] 

* * 

The Extension of Cotton Cultivation in Tanganyika Territory.- -Ev 

idaior Hastings Horne. (Etiipire Cotton Growing Corpora- 
tion.) 

This is a report on a tour taken in November 1920 — July 1921, 
and reviews the possibilit ies of cotton growing in Tanganyika. It is 
stated that the ilorogoro-Kilossa area which is sei'ved by the Ceatral 
Eailway could be expected to yield 20,000 bales at an early daTc. 
This tract has already produced cotton which lias been favourably 
reported on in Manchester. The Lake Basin area is also protnisiug. 

The coastal belt has the advantages of easy transport and 
excellent soil, but a sparse population and the prevalence of inalariii 
are drawbacks. 

Irrigation from rivers and streams is feasible in many parts of 
the Morogoro-Kilossa area. 

It is estimated that 7,500 bales were produced in 1021 but that 
this is only a small fraction of what could be expected with active 
encouragement, an adequate agricultural department and some 
assistance in marketing. An appendix gives some interesting 
results from some of the (pre-war) German experimental farms. 
Both Egyptian and American varieties did well, Nyasaland Lpland 
being the best yielder. 
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It is stated that Morogoro territory already possesses an 
exo'llent cotton of its own, of the American Upland t\-pe but 
staple I j" to li" and even longer. It seems j)rohable tliat the 
improvement of this cotton now irregular in staiile by selection is all 
that is necessary. Importation of seed is deprecated on account of 
the risk of introducing pests from which the count rv seems at present 
iiiipularly free. [B. C. B.] 



(J}orrc5|)oiulfnfe 


ROYAL SOCIKTY OF ARTS. 

To 

The EniTOR, 

The Aqriciili'nvl Jounial of Indin. 

Sir, 

\ cii.l.ile liuK jii«t CDiiie t i lirtiul regarding an address givcii 
bcfdt'e the ITtyal Society (it AiT-, '>11 t!io " Economic Advantage 
(•f Tndiiin Timber.'' This in just ati e.xamplo of the good 'verk 
wJiic'h the Ih.ytd Society is doing in England. 

'l'h(( lolhnving iiiforinatioji may lx* interesting to those of ytiir 
readcr.s not idrc'ady F(dlo\\'s of the Society. 

The Society wa.s founded in 17.54, and ineorjtorated by Eoyu! 
CJiarter in 1874, tor “ The Encouragement of the .Arts, SlanulacUircs 
and CVnmnerce of the couirtry, In- bestotving rewards for suel: 
productions, inventjoti; . or improvements as tend, to tin; employnjeut 
of tlie poor, to the increase i l trade, and to the riches and honmir 
of the Idngdom ; aiu! tor meritorious works of tlie vaiTms 
dcpai'tmcnt.s 01 tlie J'’ine Arts : tor Di.scoveries, Inventions and 
Improvements in .Agriculture, Chemistry, Alechanics, Alanulacdiircs 
and otlicr us(>tul .Arts ; for a])]ilic.!it'on of such natural and artiticial 
ju'oducts. wJiether Home, Colonial, or Foreign growth and 
manufacture, as may appear likely to afford fresh ohject.- ol 
industry, and to increase the trade of the realm by' extciiuind 
the sphere of Britisli commerce ; and generally to assist in tlie 
advaiuemenl, developunenl, and practical apiplication in c\'crv 
depaiiinent of science in connection with the Arts, Mamifactim's, 
and Commerce of this country.” In 1908, the Society was granted 
the privilege ol adding “ Royal ” to its title. 

( 326 ) 
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I have been asked by the Secretary to forward a leaflet giviufr 
iis of the Society’s work to those wlio are interested, ] sliall be 
to do this on application. 


Voiirs faitlifiilly, 

W. T. D.xv,' 

lliin. Prcrifi Sfcnian/. 


tfRAND Hotel, 
Calcutta. 



NEW BOOKS 

ON AGRICULTURE AND ALLIED SUBJECTS. 


1. Heredity, by tlie lute L. Doaca.ster, Sc.D., F.R.S. Tliir,: 
Edition, Revised. Cambridge Manuals of Science aid 
Literature. (Cambridge University Pres.s.) Price, L. np 
'2. Uiiglish Farming, Past and Present, by tlie Right Huii'lh. 
Lord Ernie (Rowland E. Prothero). Third Ediiinn, 
(London; Messr.s. Longmans, Green & Co.) Price, Ltnfe/ 

3. Mendel i,sm, by Reginald C. Punnett, E.R.S. Sixth Edition, 

(London : Macmillan A: Co., Lt<l.) Price, 8s. U. net. 

4. Strasburger’s Te.xt-book of Botany. Fifth English Edition, 

Revised with the fourteenth German Edition, by ML II, Laiii'. 
With 833 Illustrations. (London ; Macmillan & Co., Ltd.) 
Price, 31.S.’. CJ. net. 

5. ilathematics for Students of Agriculture, by Samuel E. R.mr, 

(London : Alacmillan & Co., Ltrl.) Price, IGs. net. 

U. The, Manufacture of Chemical Manures, by J. Fritsoh. Scooiid 
Lnglish Edition. (London : Scott, Greenwood & Son.) 
Price, liis. net. 

The following publications have been issued by the Imperial 
Department of Agriculture in India since our last issue : — 

Memoir. 

1. Correlation oi Colour Characters in Rice, by G. P. Hector, 

B.Sc. (Botanical Series, Vol. XL Xo. 7.) Price R. 1-1 m 
Is. 8d. 

Bulletins. 

2. I he AVeevil hanna of South India with special referenci’ i" 

species of Economic Importance, by T. V. Ramakiisiiiw 
Ayyar, B.A., E.E.S., E.Z.S. (Bulletin No. 125.) Price, lb i-b 
( 326 ) 
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I iiWiipore-Amei'iciin Cotton. IF. Fiirtlu'r Field TiFils (191 S-20). 
Spinning Trials and Market OrgauiziUion, l,v H. (', Burt, 
B.Sc. (Bulletin No. 12G.) IViee. As. 1, 

( 0 conut Bleeding Disease, i)y S. Sujideraiauian. M.A. (Bidletin 
No. 127.) Price, As. 8. 

Preparation of Anti rinderpest Serum using Aidiiuils of 
moderate susceptibility as Virus I’roduiers. Part 1 BuiTaloes. 
bv W. A. Pool, M.ICC.V.S.. and T. .M. IJovIe, l''.li.('.\'.S. 
(Bulletin No. 129.) Price. .\s. 12. 


Riporl. 

Proceediitgs of tlie Bo.ard of ,\griculf live in India, held at Pnsa 
on the IStli February. 1922. and following day.s (with 
appendices). Price. I!. 1. 



LIST OF AGRICULTURAL PUBLICATIONS IN 
INDIA FROxM IsT AUGUST 1921 TO 
31st JANUARY 1922. 

Xo, I Title Autlior | \\'here publislu '[ 


GENERAL AGRICULTURE. 

1 Tlic Jomnal of EJilctI by (he Agricub Messrs. Thaciver, 

hoJio, Vol. XVl, Purls V A: tural Adviser to the Co., Calcutta. 

VI, and VoK XVil, Pan I. Goveiumeiit of India. 

Price ib l-S or pel' part ; 

annual >ub.sciiptiun Jb-^. (> or ; 

lb. ad. 

2 Scientilie Heports nf the Agri- f.ssiied from t)»e Agricub Government Puiitin 

i;ul( urul Hesearcli Institute, tural Hesoarch Insti- JiiJia, Calcutta. 

i’u.sa (including the be|i<*fts tute, Pusa. 

of the Imperial Dairy lAiM-rf 

and the Seeivtary, ?>ugai 

Ihiri'ii.u) tor PJ2U'-i. Price j 

lb l-S. I i 

:t Review of Agricultural Di>era- 1 Agricultural Advisor to | Ditto 

tiojis in India, P>20'2I. ! the Coveniuiont of ; 

Price ib 11. ' India, Pusa. 

4 K.\pcriim>nts with Castor Seed C. Somers Taylor, u.a., j Ditto 

('(Didueted at SalHitir. Pu.sa Agrieultiiral Chemist, 

Agricultural Research liisli- Uihar ami Oris.sa. 
tute Hulietin No. 1 17. Price j 

As. 3. 


-■ The Agri<'ultiiriil Development i Alheit Howard, u.r.R., I Ditto 

(.d Hiilii<-liis(an. Pusa Agri* : M.A., Imperial Ecemo- ■ 

, eiiltiiial Re.seareh Institute i mic Potani-st, and 

[ Ihilleliii Nil. lid. JTiee As. U. | (iahriclle b. C. Howarrl, 

j ; Second Jniperial 

; Ecoiiouiic Botanist. 


(> Piisa 12 ami Pusa 4 in tin* K. C. Buit. M.n.n., h.sc.. Ditto 

{^•ntral t'lrele of (he United r.u.s., Ib-jnity Director 

[’roviiire.-i. Pus.a Agrieiiltiinil of Airrieulf ur<', (Vnlral 

Ke-'e;iieh laslilute Bulletin (.-ircle. United Provin- 

No. 122. Price As. Jl. ces, Albert Howard. 

U.I.R., M.A., Imperial 
Keoiiomie Botanist, 
j and Oabrielle b. (h 

I Howard, M.A., Second 

Imperial Economic 
I Botanist. 
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LIST OF AGRICI'LTTJRaL PUBLICATION'S 


Title I Authiir 


Gctteral AgricuUnri: -coiUd. 

; The Bunclelkhand Cotlons, l'». (!. Burt, m.b.k., 

I KxpeiiiiH'ntsintheir Iniprow- ■ f.l.s., Deputy Diivei-ic 

ment by Pure Line SeleefuMi. of .UTieullJin-, t'cutnil 
i Piisa Agricultural Heseureh Cirvle, I'niied I’rovin- 
Institute Bulletin Xu. 12:L cis. and NiKiunudiUu 
Priec A.-i. L lly«l<‘r. Sulitirdimitc 

Au^riculf ni-al Srrv ii-e. 

' I nited JunvitU’es. 

s I Safflower Oil. Pusa Afirnuil- . All)ei't Howard. e.[.i:., 

! tural Reseairh Institute m.a.. liiij-enal Keu- 

I Bulletin No. 12^. Price As. 1. ' noniic Hoiani-'t. ;umI 

j ; <J. Stewan Uemington, 

! (■'•nsiilting (■hertii>t. 

.Avtl-o'itie Tcelinieal 
■ J.aJ»(]ratnries, tdanue- 

! r»ver Sands, Laiioasliire. 

!l I Estimates of Princi]>al Crops in , fs.siuil l»y the Depart 
! India, P)20-21. Priet* (me- • ment «if Statisties, 

I half anna. India. 


10 j Summary of TaWe-sshowingthi- Ditto 

^ total area, area cultivated 

i atul uneultivati'd. area under 

I irrigation and ari-a under 

I different cru]>sin iiriljsli Indin 
[ in the Agriculmral year, Di2o- 

j 21. Price As. 4. 

11 ■ Prices and Wage.s in India. Ditt.. 

j n’hirtv-sixlh is.Mic.) Price 

i R^. 2.‘' 


12 A"riciiltural Statistics of ; 
British India, 19li)-2i», Vol. I. 
Price Rs. 2-S. 

Estiinatci? of Area and Yjtdd of 
Principal Crops in India. 
1920-21. Price As. S. j 


Ditto 


Ditto 


14 BeiKut on tlic Operations of the 
i Department ('f Agrienllure, 
Bengal, forthc Year 1020-21. 
Price lls. 2-4. 


Issin'd hylhe D(paiintcnt 
of Agri(rulture, BciiimL 


Lj i I’meccilirics of the Second 
1 Annual Conference of the 
i Board of Agricultural Depart- 

i nicnt, Beimal, held at Dacca. 

I on the Ist anci 2nd August, 
j 1921 (for nflicial use only). 

l‘> Fifngnl J^ric’illural Jonrnol 

(quarterly). Vol. 1. No. 3. 
(In English and Bengali.) 
Annual .subscription H. 1-4, 
single copy As. 5. 


Ditto 


Ditto 




W here pii blislu il 


<i<'\.-t-uiiient I’rmtiin: 
litdia, falcutla. 


Dnt- 


Dilt.. 


Diitn 


Ditto 


Ititto 


Dido 


BculmI S cent a r 1 a L 
Pre.'.s, Calemia. 


Ditto 


.'^reenath Pre.^s. Dacca, 
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LIST OF AGRICULTURAL rUBLICATIONS-conW. 


No. 

1 Title 

1 

Author 

Where publisiiej 


Ge/ip.rni 

' Agriculture — contd. 


17 

1 Annua! Koport of the Uejiart- 
iiK-nt of Agriculture, lliliai 
an<l Orissa, for the yc^jir 
ending liOth June, 1921. 
l^rice As. 8, 

j Issued hy the Oepart- 
• j ment of Agriculture, 
1 Bihar and ()ris.sa. 

, Government Priutijirr^ 

, Bihar and 

1 Patna. 

IS 

Agricultural Statistics of Bihar 
and Orissa for 1920-21. 

Ditto 

Ditto 

I't 

Report on the Adniinistratinn 
<tf t!»e l)<‘j>art uient of Agricul- 
ture of the I’niled ih-ovim-es 
lor the yinr ending :u»tli 
Jurte, 1921. Price K. 1 -2. 

! Lssiied by the Department 
of .Agriculture, United 
Provinces. 

Governinent Prcs>: 

United Provinces, 
Allahabad. 

JO 

Season and f'ro]) Rejuirtof the 
United Provineesof Agra and 
Outlh for in20*2l. Price 
As. 12. 

Ditto 

Ditto 

J1 1 

Report oii tlie Agricultural Sta- 
tions in the Central Circle, 
United Pr<jvinces, for the yea r 
ending 30th *71100, Pj2I. 
Price R. 1. 

Ditto 

Ditto 

22 

Re|>ort on the Agricultural 
Stations of the ^^’estcrn 
Circle. United Provinces, for 
the year ending 31st Mav 
1921.' Price. R. ‘mo. 

Ditto 

DitPj 


Rej)ort on the Agricultural Sta- 
tiiuis in llie Nnrtli-Kastern 
Circle, United Provinces, for 
the vi'ar ending 30fh June, 
192i: Price As. 4. 

Ditto 

Ditto 

U j 

Report on the -Agricultural Sta- 
tions in tin* Eastern Circle^ 
United Provinces, for the Year 
ending 30th June, 1921. 
I’rice As. 14, 

Ditto 

Ditto 

2') i 

1 

Report 0)1 Ooverniuent Rntani- 
cal Carden .Unite<; Provinces, 
Saharanpur. for the year 
ending 3ist March, 1021. 

Ditto 

1 

J^iftu 

26 

Report on Onvemment iforti- 
eultural Gartlens, United 
Provinces, Lucknow, for the 
year ending SUt March, 1921. 
Price As. 3. 

Ihtto 

Ditto 

27 j 

1 

Annual Report of the Ktimaun 
Covernment Oarclen.sfor thi? 
year 1 920-21 . Price As. 4. 

Commissioner of Kuinaun 
Division. 

Ditto 


LIST OF AGRICULTURAL PUBLICATIONS 




LIST OF AGRICULTURAL PUllLICATlONS-, 


N’o. 

Tith- 

1 

Author i 

1 

\\ ll< re puMi-li'-il 


General . 

Ijl-i'cnKiirc—coiita. 


•N 

Ammul Report of the Chau- j 
hattia atid Sihili Orcli.ards j 
for the year 11>2U-2L Rriee 
As. -i. 

('onunissii.iu-r >>f Kumauu : 
Division, ! 

tlovi-rumeiit I’l't'ss 

I’liiied I'roMiice'. 

Allah. d'acL 


Annual Report of the Bepart- 
incnt of Aj^rieulture, Punjab, 
fur the year 1920-21, Pail 1. 
Price As. 9. 

I.s.sncdby tlu' Depart meiit 
of Agriculture, Punjab. 

(loVeriinii'Mi I’rinUng. 

I’linjalt. Lali.ti'u. 

J" 

Annual Report of the Bepart- 
i.ieiit of Agriculture, Punjab, 
for the year 1919-2U, Part U 
(Annual Experiment Roeorcl). 
Price Rs. 4-8. 

Ditto 

Dilto 

111 1 

Season and Crop Ilt‘]x>rt of the 
Punjab for 192U-21. Price 
11. l-O. 

Dilln 

Diilo 


Annual Report of the Lawrence 
Gardens, Rahore, for 1020-21. 
Price As. 2. 

Ditto 1 

Ditto 

;i;i 

■ Tables of Agi'ieiiltural Statistics 
of the Punjab for the vear ! 
1920-21. ! 

Ditto 

j 

' Diiid 

:i4 

Annual Report oftlm Depart- 
ment of Agriculture, Bombay 
Presidency, for 1920-21. 

; Issiie«l l>y tin- Depati- 
i tiunt of Aurieuhuic. 
j Bombay. 

; V.-r:>vila Prison I’lcss 

1 i'ooua. 

:ir. 

: Season and (Vop Report of the 
Piombav Presidency for 1920- 
21. Price As. 9-6. 

iiiitn 

1 < lovcrnmeut < 'etit la: 

1 I'rt sv, lloiitliay. 

;!n 

Rico cultivation in the I^arkana 
District, Sind. Bonilm’ De- 
partment of Agrieultiire Bul- 
letin No. 99. Price As, S, 

Abdul Rahman Isha'j. 
i..Ag., Acting Divi- 
j siorial Supei'inleiidenl 

i of .Vgrieultiiie, .‘'ind. 

Ditto 


I^Klder Crops of Western India. 
Bornkay Dep.artmont of Agri- 
culturi' Bulletin Xo. ItRi. 
I’l-iee Rs. 2-1. 

: Harold H. Hann, n.se., 

' Acting Director of 
Agriculture, Btouliay 
Presidency, Pouna. 

1 Dllln 

;is 

Fruit culture in Palifana and 
•lamimgar. Bombay Depart- 
uuMit of Agriculture Bulletin 
Xo. 101. Price .A.s. S-O. 

; G. B. Patwanlhan. b.sc., 
F.R.n.s., Assistant 

Pnifessor of Botany. 

1 Agricultural ('ollege. 

’ Poona. 

Ditto 


liivcitigations ou Potato culti- 
vation in We-sleni India. 
Bomhav Department of Agri- 
culture Bulletin No. 192. 
Price R. i-io. 

H. II. Mann, d.sc.,S. T). 

\agpurkar,it.Ag..(!. S. 

Kiilkarni. M.Ag., R. B. 

K.asargodo, f-.Ag., S. P^. 
Pi’.ranjpe, M.Ag., an<l 

H. M. Joshi. B.sc, 

j Ditto 

1 


a 
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No, 1 


Titli' 


AutLor : Where publui 


40 


41 


•i;{ 


44 


45 


40 

47 


48 


50 


Oui'^ntl Aijrici<!/f<r> — could. 


liouk ol .Miiii-o. Bombay Di- \V. Boms, u.sc. (EcUii.) GoVLTiimoiit (, ,i, 
piutini ut of Agricullurc Bui Kuon.iinic Botauist to ITiss, Bombay, 
lotiii No. loa. ITioo Its. 3 .5. iho Goicraiuoiil of 
PxMubay, arid S. H. 

Frayav, -'i.Ag. (lioiii- 
bay), J>c*i»aiitiief>l of 
- Agriculiuvc, Bombay. 


(janrslikhind Botanical Garden. 
Kirkue (ll.s thnesis ati'l 
Xlevelopment). B o m b a y 
Depart men t of Agrieultun- 
Bulletin No. 101. Trice A>- 
15.5. 


S. H. I’rayag, H.Ag. ( 
(Btitnbay), Dti)art- ' 
jjieni of Agriculture, i 
Bombay. 


Ditto 


Dharwar •American Cotton, ix 
liislory, cullivatii>ii and im 
pnivemenl. Ihoiibay Depart 
meut of Agnenlturc liulUtin 
No. lot), t’rice As. 7. 

Gonag : A W’eeil in Drilled 
I'addy. Jhjmbjiy l>e[»uia- 
meut of Agrieiihui’c Bulletin 
No. l07. Briee A.<. 5. 

Summary of tin- work flene 
at Jalgaun I’arm. Bombay 
Department of Agriculture 
Bulli'lin No. Ki.'S. i’rice 
As. 5.13. 

Re]')ort on the Dperation.f of llie 
Department of Agrieuhiire. 
Mojlras Pre-ddeiK v, for 
1920-21. 

■Season and Cro)) Deport of 
^laclras for lit2(*-21. Price 
R. 1. 

Year Book of llic* .Madras 
Aerjeultural Dcpartnieiil . 
1920-21. Price As. IM. 

A Xote on rasunrina 2 )lanta- 
liyniij (Jjc Vizagapatam Di.s- 
Irict. Madrji!* Departniont of 
Agriculture Bulletin No. 82- 

Nolo on Monsoon PIouuli. 
Madras Dcparimeiit of Agri- 
culture Leaflet No. 14. 

Report on the Working of fisc 
Department of Agriculture, 
(Vntr.il Provinces. for 
1920-21, Price R.J. 


G. L. Kottur, u..ig., Ycravda Prison I'ro.v 

t’.fiton Suiiervisor, Puona; 

Lihurwar. 


S. .S. .'^aliinath, li.Ag., Ditto 

Itispcetor of Agricul- 
ture, lifjjirwar. 


P. ( Patil, De})Uty Ditto 

Dire( turof Agriculture, 
fcntnil l3ivisioii. 


Is>ned by the Depart- : Government Ikc". 

iiK'nt of Agriculture, -Madras. 

Madras. j 


I>itto 

Ditto 


intro 

Ditto 


G. .Jogirajii, 3'arm 

Manager. 


Ditto 


t 

Is.;ued by ihe Depart- ! Ditto 

meiiT of Agriculture, : 

Madras. i 

fssue<l by the Deijart- ' (.'overnniciit I'n.--. 

ment of Agriculture. .\agpur. 

Gentral lYovinccs and 
Berar. I 
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Title 


AiuIk 


Ir-CC l>iibh>lu-J 


Goiend Agriciilture—conid. 


reason anil Crop Report <>1 
Central Provinces ami Berar 
fur 1920-21. Price As. S. i 


Return of expenditure on the 
Proviueial and Ui.strict 
Gardens in the Central Pro- 
vinces and BiM'arforthc year 
ending 30tli June, 1921. 

Lhe Piircluvse of Agricnltural 
Iniplcme.nts. Cenlral Provin- 
ces Department of yVgriiml- 
tore Bulletin No. 11 (1021). 

Tractors on Indian Farms. 
Central f^rovinces Depart- 
ment of Agriculture Bulletin 
No. 12(1921). 

Tlie OrganizatioJi of the Depart- 
moiit of Agriculture. Centra! 
Provine(?s Department of 
AgriciiUure Thillctin Niu 13 
(1921). 

Leaflet f ntitlcd Note ot> Manure 
(Dry-earth system aii<I 

compost). 

I llp]X)rt of the Agricultural Ex- 
I pcrimeiits and Domoiistra- 
I tions in Assam for the year 
j (’iidiiig 31st March, 1921. 

I Price As. 12. 

Table of Agricultural Statistic.s 
of Assam for the year 392U- 
21, 

'rhe Kodder Supply of the Surma 
Valley. Assam l)e})artment 
of Agriculture Bulletin No. 3 
(1921). 

Pvcport on the Operations of the 
l^epartmcut of Agriculture. 
Burma, for the year ending 
30th June, 1921. 

Tables of Agricultural Statistics 
of Upper Buiuia for 3920-21. 

i Season and Crop Reiwrt of 
Burma for 1920-21. Price 

Rv 1. 


Issued by lhe l)ep.ul 
meat AgrieuUure. 
t-i'Utral Provinces and 
Beiiir. 

Ditto 


G. Allan, m.a.. Rrm- 
cipal, .\giieultural 
College, Nagpur. 


eruiuciil 


Ditto 


D. (.'h.uslon. M.A., n.sc.. 
CM.E., Diivitor Ilf 
Aurieidhiie, Central 
Provinces. 


Iss'ioi’i liy the jVpart- 
inent of Agriculture, ' 
Central Provinces ami 
33crar. 


Ititto 


Ditto 


Ditto 


Ditto 


Issued bv the Dciiartnienf' l he .Xssain iSecn tariai 
of AgricuUii re, .\s.sam. Ihiiiting Ollice. 

.Shillong 


Ditto 


Ditto 


Ditto 


fcsucil bv tlif Di'I'itrt- I Covi Itinuiif. 
nicntnf Asricultiirc-, ! "Ibc.-, 

Bunnr ■ 


Printing 
I> u r ill a. 


Ditto 
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'I'itli' 


I 


Autlior 


^Vhe^(• publis; 


General A grlcuUitre — -coucld. 


Summary of lieiiiarks on tlic 
K.|jarif Ooji of tin* North • 
\V«‘at Front i»‘r Pi’ovinco fur 
PricoAs. y. 

lic{>ort of the A'^ricuUnral Sta- 
lions at 'i'aniah atni llarij'ur 
m tin- North-West Frontier 
Province for the two years 
('lidiug 30th June, l92tK 


ho j Seascn and Report of 

North- Wt'st Frontier Proviiice 
for i^ricc R. i-S-0. 


Report on the Operations of the 
Department of Agrieultnre 
ami Fisliei'ies, Travaneort*. 
for tin* vear I 


(>7 


GO 


70 


Annual Re|H»rt of the Agrienl- 
tural l>e|»<irtinent, Gwalior 
State, for 11)20-21. 


i^eport on the Administration j Issued liy the Do|*ai’t- 
"I Fnhlie Canlctis. i nieiifc <if .Agricnit 


Revt'iua* Commissioner, 
Norlli-West Frontier 
Provinei*. 


Issued hy Mu* Department 
of Agrieultnre, North- 
\Vi‘st Frontier Pri>vdnee 


Ditto 


I.<3sued hy tlie Depart, 
nient of Agriculture, 
Tia\ancoiv. 


Issued by the Depart* 
nient of Agriculture, 
(Jwalior. 


Fisheries and Airrieuhural 
Department in the Coeiiin 
Stale for lOOG (11)20-21). 

The Juitrnal vf (he Mmlras 
Agrldhtnal Students tjnkm 
(inonthly). Annual siiKserip- 
t ion Rs. 2. 

Quarinhj Journal of the Indian 
Tea Afi.iociatiun. JVioe 
As. 0 per eopy. 


Poona At/rlcnltural ('rdtr-iff- 
Ma'ja-i'it (.piar’erly ). Annual 
sub.seription Ks, 2. 


Journal of the Mysore Afirirnl. 
taro/ and Psperimeutal Union 
(‘pjart<-rly). Annual .stibserin- 
tion Rs. 3. 


Indian Srientifie Affricultitrisf. 
Animal subscription Rs. 4. 


and Fisheries, Cochin. 


.Madras .Airriiajltural 
Students, Union. 


So.ientilip Departnu'nt of 
the Imllaii 'I'l-a Asso- 
eiatiou. ('alculla.. 


(Toverninent 

Peshawar. 


Ditto 


Ditto 


Government 

Triiandrum. 


Alijah Darbai 
Laslikar. 


Coehin (Suveriinieiit I'' 
Krnakulani 


Literary Snu i’r, 
Coirn baton-. 


(latllolic Olplevi! IV 
Calcutta. 


College ^fagazine Coni- 1 Arya P.lmsaii 
mittee, Poona. j J‘oiuiii, 


Mysore* Airrieult tiral 
Kxpr*iitmn<al Union. 


Alliance Advertising 
As.sooial ion , Ltd. , 
Calcutta. 


Ibuigalore Pn <'. 
lore. 


Bera ^ (V 
Calcutta. 
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LIST OF AOllICULTUltAL I'UliLU ATIO.N.S 


Title 


Author 


\\ Ill'll' iimIiIi«IutI 


AGRICULTURAL CHEMISTRY. 


-( i,tvt'>tiLtati<)n.s 4ui Indian 
Opium. No. 1 . Non cuvi- 

roiimeiital Factors iiflu- 

ctu'iuu tile Alkaloiilal 
(’uiitciit ail'! of Ta1.U'\ 

from the Opium Po|>])v 
[Piipnve.)- somnifi-rifin). Me- 
moirs of the Dcp-ulmont of 
Amioull.nrc in jndh, Chemi- 
cal Series. Vol. VI, No. 1. 
Price K. l-S or 2-^. 


Jiarold K. Aimeit . i».sr. 
(Coml.) r.l.e.. 

M.s.K.A.c.. i-tv., A^li 
cuUiiral ('hcmi>t to 
tlic (Jo'.erument of 

PenjTii.1 on si'0( ia.l liulx 
at Cauiipore. llarida-. 
Sen. M.si .. ami Hiw 
Dayal Sinyh. b.sc. 


Mi'-'-i-. I’liaiL.r. Spink 

vV f"., (.'aliutl.i. 


Investigations on ln<lian npinm. 
.Nil. 2. ’i’U(‘ 3‘jdVct of Kiwirtin- 
inonta! Factors on the Alka- 
liidal Content and Yielil of 
Latex from the Opium Popiiy 
(Piip'inr ■sotiin^fftrn m) nm\ the 
Ih'iirjne of tin.' work on tlie 
funcliims of Alkaloid-s in 
I’liint Life. .Memoirs of the 
|)e]iarttn(Mil of Aerienlture in 
[ndia, Ciicinieal Series, Vol. 
VI, No. Price Rs. 2 or 
•Jv, <]fi. 


70 Variations in some characteris- 
tics of the Fat of HufTnlo and 
Cow .\fi!k witli chanees in 
Season ami Feeditn; : tin* 
Mutual ap]»lleahllily of tin- 
.Vnalvtical Fiuuivs for Ihitti-r. 
I'lt and (iliee. Mmnoirs of 
t lie Department of .AerictiHure 
ill rndia. Clieinieal Series, 
Vol. VI. Nos. I vk A Price 
As. 12 or I s. 


Harold F. Amu'tt. n.se. Ditte 

(Loud.). 

M.s.K.A.r.. rte.. Acri- 
eiihund CliemM to 
the Covermiient of 
Ih'ii’jal oil spcelal 
duly at Cau'npore. 


P. .1. Plymeii. A.r.o.i . Ditto 

.\<'ri('ul(urid t'liemi^l 
to the 1 MiVernmeiil of 
Central l’rovine«'s. and 
\. It. Padinanahha 
-Aiver. n.A., As.'^istniif 
Aurienltiifiil Chemist. 

Central Provinces. 


BOTANY. 


Stii-iiis in (iujarat (‘ottons. 
I’atl I. .Memoirs of the De- 
ment of Aerieiihtirc in Imlia. 
I’xitanical Series. Vol. XL 
Xo. -}. Price Rs. 2 or 2'-. iW. 


Maeanlal L. 
15. AL'-. Colloll 
visor, Cujaral. 


Patel. Me-r-. ’I'h.ieker, Spink 
Snjier- ■.'c Co., Call nlia. 


Tile Iiitluenee of Atniospherie 
Conditions upon the (Jermina- 
tioii of Irtdiiiii Harley. Me- 
iitnirs of tile Jleiiartnumt of 
.\i:rieultiire in Iniliii. Hota- 
iiieal Series. Vol. XL No. C. 
IViee As. n or J 


W. A’oiin'Cinaii, 15. .se.. 
F.eonomu' Botinii.-t t " 

( love rniiK'lit, I nited 
Provinces. 


Ditto 
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MYCOLOGY. 

VO Die -Back of Chillies (Cijp«ic?rjw Jehangir Fardiinji i ifessrs. Thacker, s- . 

spjj.) in Bihar. Memoirs of DasLur, M.sc., Offg. & Co., CalcuUii. ' 

the Department of Agricul- Second Imperial 

turein India, Botanical Series. .^lyeologist 

Vol. XI, No. 5. Price 11- 1 
or I s. 4fi. 

80 Coconut St, em-Bleediiig Disease. . S. iSumlararaman, m.a.. Government Ppr- 

Lealiet Xo. 15 of the Madras Govenirnent My* Madras. 

D(^pa^tnu‘nl of .-Vgriculture. cologist. 

81 t.Jvvaljo Diseaseof paddy. Burma I.siiued by Ihe Depart- Government Priiit;]i 

Department of Agriculture meiit of Agriculture, Office, Burma, RancTcfl' 
Bnlletit) No. I(k Bnrm.a. j 

82 Th*' Nutnri! ami Ifjstory r>f Ear D. Miltie, n.se.. Eeonomif' i GoTeTnim-nt J’riati:ir 

einrkie in W heat and it'<T>'<*at- Bolauist, Punjab. j Punjab, Lnhoic. 

ment. I’riee .A.s. 2. ' 


ENTOMOLOGY. 

82 Dife.histories of Indian In.seets. S. K. .Sen, B.sc., Enlo- Messrs. Thacker, 
\y\\i\vv:\. : .'^phrifructph'iht hfjtr- nvological AssisUint, & Co., Calcutta 
I •^eittna, We.stw. .Memoirs .if Pusa. 

the Dcpartinent of Agricul- 
ture in India, Kistomologeeal ' 

Senes, Vol. V'tl, No. b. Price 
I As. 12 or l <. 

84 Annotated List of Indian Crop 'P. Painbrigee Fletcher, Government Printni;: 

Pests. Pusa A.gricultnral n.v., r.f...s., f.-e.s., India, Calcinta. 

I liesearch Institute Bulletin ImiM'rial Fiito- 

[ No. lUik Price K. 1-8. niologi.st, 

85 ^ Some Inficcts recently noted as T. V. B, a rn a Ic r i s h n a Ditto 

Injurious in South India. Avvar, b..a.., F-K.-S., 

Pusa Agricultural Uese.arr-h t.V.s,, Aotinii Govern' 

Institute Bulletin No. 101. ment Entomologist, 

Price As. S. Madras. 

S(i Horprs in Sugare,': :io, Rjc<i, etc. T. Baiiibrigge Fletcher, 

Pusa Agricultural llescareh n.N., f.l.s.. f.k,.'?.. 

Institute Bulletin No. 1(>2. ; f.z.s.. Imperial Ento- 

I Price R. 1. j mologist. 

SV Some Indian Econoinie Aleyro- | 0. S. Misra, b.a,. First ! 
did®. Pu.sa Agricultural | Assistant to Imperial | 

Research Institute Bulletin i Entomolo"i.st. 

No. 103. Price As. 8 

The Rice Loaf-hoppers. Pnsa i 
Agricultural Research Insti- ! 
inle Bulletin No. 104. Price ! 
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Ditto 


Ditto 
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No. 


L1«T OF AGRICFLIUKAL PrHLH ATION.S-.„„M. 

Titl^; I Author 


W'hrif jiublislu'i 


I', 'itoinoh^tj — L'l'iiiU. 


]'l>o Pink J'.oliuorni 
|’u>;a Agvicijttiiral 
Institute Euliitin 

l'ri(.‘o P*.o. 1. 


u Iv^yi't. . 
Uc'^c:! t I'U 

X. . 10*;. 


• Ill i i^on'.o lV>ts oi Cotlon in X'lO-tii 
I Piiiar. P>i>.a Agni'oli (ir;i 1 
i Ihtllrtin 

j Xo. lOS. PricfA^-. 0. 

of Mulln'rry. 

1 Pii>:a AgnciiUniul 
I HulU'lin Xo. lo;i. 

! Prico .As. 4 . 


StoVL'd (.licUii I'cxt.';. Ihisa ' 
Agricultural Jicscarch iusti- 
tvite Hulletin Xo. III. Price 
As. H. 


Xntes mi Roaring Insi'cis in 
ifor Climates. Pusa Auritul- 
tiiial Hcsciu’ch Iivslltiito l.hil- 
Irtln Xo. 1 ! 2. Prici* As. 7. 


! 

HintS()n(,’tiUfM*f ing^snd Pi-rserv- 1 
ing Iiirjccts. Pii>a Aarirul- i 
rural Rf.scareh Instiluio I’.nl- 
Irtiii Xo. n:i. Prici- A-. Ml. 

Xatc fill Plant Iiuyniris ini.i 
India. I’nsa Agricnhuml 
Rf.scarcli Inslitiite l^iillclin j. 
Xo. 115. Price As. 7. I 

ysnlthc j 

•Fourth EntoinoloLMoai MiM-tini:! 
ijcld ;i.t Pusa on I lie 7llito llhli 
rohiuai'Y, )02l. Prici 
R.«. 7-S. ' 

The Entonioloi'ist's (hop Pesi 
Calendar for tin* Jla<lras I're- 
sidencY. Madras Ihpari - 
nient of Airricultnre Eiilh-tin 
Xo. So. 

Bird Friends ami Foes of the 
Farmer. Madras LViiartineiit 
of .Agriculture linllefin 
Xo. Sl.^ 


.ewi.v H. CoiiL'h. pli.n.. 
r.i:.s.. Director of tlu' 
l-.iit.)iiif.l..;‘iialScrvi«-.-. 
•Miiii'try of ALuieiil. 
lure, Kuypl. 

'• S. Misra. n. v., FiiM 
.•y>i>iant to linperial 
Kiiloiiv>l.i<.'i.xi. 


Dilto 


T. Uaiiibriege FUtclM-r. 

r.r,.s,. 

r.z.^., Jniperial Knio 
viiohigisf, and C. C. 
Cliosh, .\s.sisiatii 

io fill* liiipeiial Ivulo. 

moloL'ist . 

T'. Ikunhnca-' PIcfclK-i. 

J.L.s,. F.r:.s., 

r.z.s., Iuij>efial Knhe 
inol-ieist. ami ('. C. 
(diodi. .As.sisr.iio 

to the JiTipclial liiilu- 
luolouist. 


. O', cnnih lit i'l 

ladia. Calcutta 


Ditto 


Ditto 


Diuo 


Ditto 


T. Eaiiibi iui’e Kiel ( her. 

r.L.s . F.F-s.. 

r.z.s.. Imperial KuLo- 
mologi't. 

j'llto 


iiy T. Dniii Ditto 

bli'^tee i’ietdier, n.N.. 

t.L.S.. F.Z.S.. 

Impeiial Kiiloniologisl . 


T. V. n a tn a k n s li n a Oovenimpnl 
A\yar. n. Madras 

r.z.s.. ,-\s'i<iaiil Kiito- j 
uioliioist. .Madras. i 


P. SiisainaMi.in. .As>ist- 

fint to (liivennnc'ut I 

Entoniolo-iist. Madras, j 

I 


Ditto 


intinu 


TTCS',. 
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No. 


Title 


Author 


WhiTo publislic : 


En toinoloijy — eoiicld. 


!)!< 


Till' jii’rsrijt of tin- Mill' 

hcirv .'^ilkwortii JTidustry of 
llic Madras i^re.-idciuy and 
iU; possihlo in)proA 4 ‘nn'nls. 
Mjuiras Ih'iKii-tincid cd Agri- 
fiilliire L(‘h 1 I( t No. 1 .*}. 


K. T. Aehya, Scricullnrral 

iOxiM-rt, Madra.s. 


Government 

Madras. 


t'ri'.- 


10(1 


'I'lir (innnnlnul Bnir and ds 
Cuntrol. B<»iid)ay l)<‘parf imiit i 
of Ayricnlture Jiiilletin No. 10 . 5 .! 
IVieeA-. 2 . ; 


IL S. Ka-'^argode, L.Ag., Yeravda Prison 
As>istant Pr()fcs.M>r of IVuma. 
Kiitfinutlogy, Poona- 
Agrk-nUura-l CV>llege. 
and V. G. Dc-shpaiidr, 
u..Ag.. Kntn* i 

niologi.st, Konkan. 


I'r> 


101 


S()inc‘ (*i1nis the Na-'j:- 

fim Uistriel. Cinlial Pio- 
\ Jnees |)(‘]Kirl ineni ijf.\''rieul- 
lure Ihiliotin .No. 1 1. 


•1. L. Kliare, Lecturer in : Governtnerit 
l•hl(onn)U^gy, AgricuL ■ Nagj>iir. 
(nral College, Nag)»ur. ' 


102 


Instructions on Pc«- kc-ej.iici. i 
Munnii l.‘«•])intnll■nt of Agri- , 
culture Toilletin No. 17 . i 


Issued hy the Depart- : Govennnent J’]'ii[l)ii- 
rnent <»f Agriculture,] O/hee, TUirma, Kanenwi. 
liurjiia. i 


VETERINARY. 


lUil : Annual Report of the Iin}i('rial 
I P>JU'tcriolt)gj(al Lai 'orn tore. 
Miiktcsiif. for t he Year mdiiu: 
3 lsl .Mareli. Price As. 7 . 

ltd ^ '!'Ih‘ Serinn Sinmltaneou.s Method 
of Inoeuliilioti again.ft Rinder- 
))i st. Pusa .Agricultural Re- 
si-urrli Itistiiiitc Bulletin 
.No. Il’O. Price Ais, 2 . 


Din etor ami First Bac- 
tei'iologi.st. Tinperial 
Bacteriological Labora- 
tory. Mukte.sar. 

W. .A. Pool, .M.n.O.V.F.. 
Gftg. Directorand 1'ir.st 
Bacteriologist, linpc- 
rial Bacteriological 
i..a bi I rati > ry , Mu kt esa r. 


GovcTunient P r i n 1 1 o i:. 
Lidia, Calcutta. 


Ditto 


Ido Notes on (’oritngiou.s .A!.H>rtion 
in Pony and l»oukey Mares. 
Piisa Agrienlliiral Researeli 
Institute Biilhdin No. 121 . 
Price As. o. 


R. Branford, 
Superintendent, Gov- 
ernnu'nt (’attic JAirni, 

J Iis.sar, and T. M. Dux le, 
F.R.C.V.S., \'eterinary 
(Jiliter, Itnperial Bac- 
teriological Laboratory, 
Muktesar. 


Ditto 


KMi 


Siatislii-.s coinjiiled by the 
< «o\ eniiDciit of India from the 
Jteporls nf Provineial Civil 
Vet eri iia rv I )e]i.-i rtments for 
the year l!)lJ>- 20 . 


Issucil by the Revenue 
and Agrieiiltiiiv De- 
partment of the(iovern- 
iiieiit of Italia. 


G. M. Pres.s, Simla 


107 Vinnijil Report of the Civil Ve- 
terinary Depaitnieiit, Jhhar 
and (Jn.ssa, forlhe year 1 H 20 - 
21 . Price R. 3 -lp.' 


Issued by the Civil Ve- 
termarv Departineiit, 
Bihar and Drissa, 


Govi'rniiU'nt I’riiitin:, 

Biliar and Uri-.-n. 

Patna. 
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Titlo Aiitlioi ^Vln'iv [.ul.li-lh.l 


j,is A XoU‘ nil llir nrj'im ii ml j ( A phiin . m. !;. ( .<i\ . i nui i,i riiiiiin.: 
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SOME COMMON INDIAN BIRDS, 

No. 16. TUB RENG.VL RKD-VEXTEH I’.UElllT. 

[MOLPASTES H,EMOKIill()UA IIENCALEXSIS]. 

IlY 

T. BAIXBPJOOE ri.KTrHF,i;, K.N., F.K.s., 

f iti E : 

AND 

(\ INT:IJ^, I’.R.S,. K.Z.S. 

With rogard to tlieir popiilar names wliidi are so well known 
iinrl firmly e.stablislied tliat it is diirn nli to dislodge rhein I'roin 
ioiieral use. many animals have ncqiiiied titles wliii h ar<‘ peiiiap.s 
more de.seriptive than eorroet. Such, lor e.-vamitle. are the " white 
ant. " winch is not an ant and not always white, .md the ’ hlaek 
hectic." wdiich is not a beetle and imt neees>arilv as hlaelt as the 
pojmlai' idea paints it. Manv similar instanees niielit be (pioted and 
in tiiis connection it is difficnlt to resist the tenpitation to refer to 
the dictionai'v wliicli defined a lobster as " ,i little red fish whii h 
runs sideways '* '. tvhereas ot coarse a iiibster is not a iish. it is not 
red until it has been boiled, and it does not ran sidewax-.s. Owing 
to a similar confusion of ideas or terms the Indian Bulbuls lia\e 
acliieved a .somewhat spurious ropiitatioir as e-'oiuisite birds oi song. 
ho1li in Eastern and in European ]ioetry the bulbul is Irctpieiitly 
relecoul to as a delightful .singing bird, and the dweller in India nia\ 
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well wonder wliv tlie Iiirlian Bull)ul does not live up to its reput:; i|,|| 
'I'lie fact seems to tie that Indian Biilhul is not the same bird a t!„ 
bidlinl referred to in I’ersian poetry as the lover of the rose and \ li, 
is reallv a nightingale, tint Indian Indbnl.s have cheerful note , iiii- 
they are not e.vactly nightingales. 

.Vceording to the " Fauna " volume on Birds, some fifty Iniihul. 
are found within Indian limits, of which nine species belong n, 
the genus Molpitsle-s. The first si.\ of these, however, are imw 
usualh- placed togethei <is representing a single species, MolpfUfi,, 
hrv.iimn-lioKH. divideil into sevei'al geographical races, of win, jj 
Maljifis/ff: hfvniori'lioii.v lnoyioriiioiin is foutid in Ceylon and Somhein 
India to about rlO ' Xorth latitude: Molpas/ef^ ha-morrhoua piilUdux 
takes its]ilaee north ol this latitude and extends to Bihar and Westein 
Bengal. Bewail. Cnteh. etc. ; Mulpas/es /ni'iiiorrlioiis 
lound from Manipur to Bui iiia, south wards to Bangoon and east want, 
to the Sittonng Ilivor: Molpiififea hixmorrhous itif/ri pileiitt neems 
east of tlio Sittonng Biver in South Burma to the Malay I’eniiisuln ; 
Molpastes lHvmin-rli<)iix! (///•//.'■o/v/enV/es is found in the Kachin Hills 
Slian States, and North-Fast Tenassorim. (‘xteiiding into Cliliia: 
Molptisictt ha'}iiiii'rltiiii>: occui'-s in the lliinalavas. fmii, 

Kiiinaun ea.stwards to Fa stern Assam, in Xortli Bihar and Eiii-tcni 
Bengal ; and Mol pnxifcs licrnKirrhooK iiilonnediita is the race foiiiul 
in the Bunjah, Xorth-'West Frontier. Xortli t)ndh and Xorth-AVesten; 
Himalayas. In .some localities tlie.se raeo.s run into one i.nurlii'i' 
and it seems nmieeessaiy to dilate further on tlie distinctions l.ietwcin 
them. The bird .shown in our Plate, about half as large again as a 
sparrow, lint w itli a longer tail, a jiointed lilaek crest on its head, anil 
a patch ot red feathers lieneatli its tail, is suffieienth' familiar nut tn 
require a long ilesenjition. and mav reasomililv lie set down aa a 
lled-vented Biilbnl in one of its iiiimerims forms. It is merely 
neeessary to point out that in other parts of India the local form 
ol this bird may differ .■^lightly from our Plate in the delinitioii m 
e.xtension ot the black on tin' crown of the head, in the coloiii' el lb' 
ear-eoverls. chin, or throat, although it alwav.s retains the lilooil-rni 
patch ■ in the seat of its tioiiser.s." as the inimitable FHA sc well 
put it. 
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; hose birds are more often found in iraidrn.-, than in the npen 

i usually oceur in jtairs, altluniLdi >nnHUinies parties „l 

,,,i|p ,-,lnzen or more may be seen toeotliei. Tliev Inninent trees and 
l„is|,es and are rarelv seen on the ground, for peeress ,„i whi. h then 
.linit legs are not, adapted. In the evening thev dten take up a 
pereli on a twig at the top ol a low tree and them e niahe short, 
,|p^val(l flights into the air. returning again to the satne |i<‘ivh : 
t tiiiiungham states tliat studi lliglits " at first stiggest the puisint (tf 
Mime flying insect, bnt ... in reality (ate) merely the ex]ire.ssioii ol 
(■xulimant nervous energy that is worked otT liv active e.xcreise ami 
tiie uttetanco of plettsant little songs. I his tnav be so at tiiiics, Imt 
I iiicliiie to think tlurt tlie cajititre ol supper in the sliapi- of some 
small insert on the wing is usually the objeetof these sliort Highis. as 
iiiaiiv stuiill inseets are flying at that time and other birds, sm h as 
droiigos. may be seen ctitcliing tlietn at tlu^ same time and in the 
siinio wav. although it is difficult to .see wliat it actually is that (law 
oitcli. Ill one of bis poems. Sir I’ldwin Arnold writes of 

•• Till* \s liicli 'lid idiU'-i- IJiuii'jllir-. ' 

mill nu’tainlt’ at times the lled-venti'd lliilhul ma\‘ bi* seen to 
, ateli and eat butterflies. ])iiii(;i).)ally species ol ami. 

iiltliough its iliot i.-' a vaiied one. inseets form a large pi'o]ioition 
el it. The late W. Mason inve.stigatod tin' stomaeli-eonlents of 
iliirlv-seven biids at I’usa aud louiid them to contain 12!) inseets. ot 
which !)(i wete classed as injurious and :f(i as of neutral value. 
-Mr. D'Abreu also at Xngpnr found the diet to lie a mixture ol 
Vegetable mattei' and insect s and ob.served these birds leeding on ioiig- 
Imincd orassl Kippers. The vegetable food eaten is largely eompo.si'd 
it wild tig fruit.s at Pusa but is varied ace.ording to what, is available 
h" allv. It is noteworthx that these birds have been credited liv 
■everal observers with a distinct prefereiico for fruits ol a rcil colour, 
kuniiiiigliam. for iiisfaiice. says; " Aiuoiig the fruits that thev have 
a gK'iit liking for are tliose of varioiis gourds, [lartieiilarly one with 
heaiitifiil. bright red ])nlpv Iruits and at karidpin. in hi iigal. 
biis iiird has been noted as coimnittiug "great liavoe in gardens 
iiiiioigst tomato.s and chillies, the rod colour of which seems to 
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attract tliciii.'' I.aniiiun lienies I'onii aiiotlicr class of food of 
tlicy arc (‘xcccaliiioly foiul and flic liird sliow ii in our Plate is di cm,,: 
sittinu on a Inisli. and in disti'icts in ivliicli Laiitaii// 

as a pcslilenlial weed its s]n'e;i,d is hoI])ed very considerabh- iivtd. 
dis]icis;d of tljc seeds eaten by Indlinls. Eulluils sometimes do M,r .. 
damage liv attacking fruits in gardens and orcliards. but tlic 
(lone by destnu'ing insects tlironglimit the wliole year l,. 
offset against iliis. 

Tli(‘ nesting-seasoii varies consideraidy according to lot alitv, :j,, 
might be exixs'ti'd in tJie r ase of a. I)ird so widely distributed, iiin i; 
the Plains it liiced.s cliiefly in May. Juno and July, although a fe 
eggs mav lie found earlier or later. In Soutliern India the perirni 
i.s about three Jiionths earlier than in tlie Xorth. The nest, wliirji 
i.s jilac.'ed in almost any sort of tree or luisli, is neatly euir-sliajioi 
and iisuall}' lomjrosed of dry gra.ss-.sfotn.s. verv small twigs ,,] 
.sterns of small jrlant.s. lined interrrallv witir line roots or gra.ss ci 
hair's. .'']iideis-web is sornetinies woven into the oirtside of lire nest. 
Three eggs ar-e risrrally laid, but .sorrretirnes four are found. I'lice!!!; 
varies eonsider’ablv irr sizry frorrr about 20 to 27 mm. in lenglli, aiii 
from alrorrt 1.7 lo Mr inni. irr brearlfh. and is pinkisli or tcdiiid, 
white, blotr hod. streak-cd or sjieeklod witli various shades of I'l'il. 
brownish or purpli.sh red. 

The lirrlbnl is comparatively an easy friril to keep in (■otiriiienicii' 
ns its diet is .-i mixed one. It is often, kept ag a pot bv Indians iiid 
it is not nrnr.siral to meet a proud owner going for a stroll, earn ins a 
bulbul on a little enrtr Ired stick which, in the case of wcalthv ])Co]>le. 
is sometimes made nf ia.le or one of tire prrecious metals. \Vc r'egret 
to add tha.t oire nf tire at tractions of tire bnlbiil as a pet i.s its rcarh 
pngruK ify. n liidr is aci entrrated, wlietr it is desired to make tni 
birds light, by stai'ving them bcforeJiand and then showing iaith n 
mor.sel id food, wherenpon, as a hungry bulbul will iiatiiralh 
resent coinrietilion recurding tood-supjrh', a light is apt to ciisue. 



VN IMPROVED TYPK OF COTTON' l-'OR I'llK 
D H AR W AR- AM ERICA \ T] ; A CT . 


liy 

I., KHTTL'Ii. 

Cvltoi' SfHiihcir Dnisii,,., 

Tiikri*' iite i)i till; Boml)<iv ICuniitak luii ciittiiii tnici<. din' 

of wliirli grows the ;vell-kiiii\vii Kuiniita " I vjic (if (M.flcui. while in 
the other tlie so-calloil " l)liarwar-Aiueiii a!i " is diiel'v cull ivateil. 
The latter lies iiuiiiily in (lie Dhanvar Distiict and the adjoining 
states, Tills t\'pe covers an area (.d alioiit Hlli.'iliii acres annually, 
with a protluetion of Mld.tKHI hales. Here the lainfall condilioiis are 
^pcciallv favourable fur the cultivation (d a \ariety wliich grows 
]!iirelv in the ntbl or winter .season. The rain.s which oci nr in duly 
and .Vigust are often scanty, and this interferes greatly with the 
tiiuelv sowing of Kuiii|)t-a culton. The |n'eci|)irat,i(ai (lining (he 
iiiijiitlis of Hepteinber and Ocudier is. Ii(av('vei'. lieaiy and more 
icgular. The table on ne.xl page giv('-' the average rainlall id 
bliui'wur and Gadag. two t\‘|)ical centres, respectively lor growing 
Kiinipta and Dliarwar- American cotton. 

The Dharwar-Anierican tract (Inis i'ei|iiires a varictv which 
nil lie sown a.s late as September nr even (Ictidjer, I lie climatic 
“Hulitious. apart IToni rainfaii. wliicli limit the lluwcring and 
I'nlling activities of the cotton planl. are. however, almost the 
Mine for the two ti'acts. I'lns indicates that a cotion \aiiel\ 
"'hicli can lie sown late, but at the same time ripens (|mcld\', is tlie 
niie best suited for the area in (piestioii. and oiu' ]iiesen( da\ 
‘lO'liiuatized Ameriean answers holli liiese r('i]i!iicmcii(s. lids 
'■dton has also other advantages over the indigenous Kumpta 
'arielv. For instanee. the e.\periciice o! the culti\alois in the 
iiaiwheunur and llaverr Talukas of Dharwar seems m iiitlicate 
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that Jtharwar-Aiiiei'icaii is a iiiuch less exhausting eroj) than Kiaup, 
cotton, tliough we have no experimental proof of this. Fiirtli: i ii, 
bolls of iJhai'wai'-Ainerican cotton are big and open well, .so tli it ii 
contents arc ])icked cleaner and with le.s.s cost. 'I'lie outtuin hib 
colour of lint are also decidedly superior. The cotton is for tho, 
lea.sons well e.stalJished in the tract in question, and our effoii- 
now dii'ccted to improve it liy selection and crossing. 
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1 he history of I Utarwar-Aiuorican cotton dates from the vo.ii 
1810 when the ( ominereial Resident of the ('cried Districts 
the distribution of .\ew Orleans cotton seeds in Dhunvii:, 
Subsequently the East India Conqiany made e.xperimcntal trials ii. 
Dharwar and other districts with a numlier of foreign cottons "! 
whicli New Orleans. Lqiland Georgian. Sea Island and Eacptiar 
were the more important. The results of these trials iH.iiitci 
out the suitabiht.y ol Xew Orleans cotton to the conditions oi 
Dhaniar, and its cultivation was accordingl}' taken ii]> hy 



improved type OFCOTTOX for DIIARWAI-VMkRICAN TIiACT .‘Mil 

,,„l Aators. The eotton soon l)oc;„iie veiv m tli,’ DluuMai 

so that ahout. the year iSliO i|,e ,, 

o.led that under Knui])ta eotton. .\ll tiie eleven t.ilukas ,',1 
DhiiAvar Mere then growing tlie new varieiv I, at gra.lnallv its 
rtiinvation extended in the eastern taliikas and declined i,, otlieis. 
And to-day we see that the eotton has its own ii.nt u,.|l delineil 
while the eoiulition.s. a.s alieaily de.si-iilied. are s)ie,.i,.||\ hamii.ilile 
to it. 

The New Orleans eotton thu.s ai i linnitir.ed in Ith.irwar is 
kiiiiwn ;is Dharwar- \mericau or Sanginneil Dhaiuar. It is, lil,i> 
(alier eotton vaiieties, inneh niixeil. eontaining a larye niiinhei ol 
ilitlereiit types. '1 ho plants may he roughly divided, as ii'naiils 
liairine.ss on their leaves, into three groujis: (l)liairv. (-d) .sparingly 
hairy and (3) glabrous. In the same way. the eohini ol tin’ IIuwit 
varies on different plants. It may he yellow, .siiljiliui yellow, or 
wliite. The dark-coloured eye in the petals is generally alisent. 
hut a foAV individuals prodtiee dowers w hh h possess either a, faint oi 
hriglit eye in them, indicating their rie.i Ishind or l•'.gyptial! origin, 
The crop thtts coniains a mi.vltire of |ilaiits which moipholiigii nlly 
differ from one another. 

The ceonoinie cliaraeters also vaiv in the same w!i\. The 
iiuiiiher and size ol tiie bolls on individual jilaiit.s vai v miieli. The 
pei'centago of lint diffets Irum plant to idaiit. and tiw following 
tahio shows tin; nature of variation in the ea.se ol hdli plants taken 
at random 




H'tli \ 


^ I 


■IS 

M 

:v2 

30 


■ 2 \ 

i:: 





AGKICULTUKAL JOURNAL OF INDIA 


[XVI ,iv. 


:i50 

iSimilaiiy the staple varies in leiigtli and strength. J lie van ij,., 
in lengtii is, however, less marked a.s is seen trum tlie tollnu jj]^ 
table ; — 


Lchl^Ui ul i-taplu lu iulIils 

i'l'C'ineucj 

0-3 


0-4 

IG 

0 'o 

7 

u-u 

24: 

l)-7 

4a 

o-.s 

33 


11 

1 -u 

U 


But tins diifercnce in length is very oiijeetionable. U ^^■e tai;e 
it tliat ail plants with long and slioit .staple yield eijually well, tlicii 
we lind that 37 ))ei‘ient. of the erop is sliort and 03 ]ier eent. Ioiil' 
stapled. This condilioii of mixture of long and short stajile is surf' 
to aJt’eet the \ aliie ot the eottoii a.s long as it e.vists. 

'L'lic study of these variations indicates tliat the cotton afiiird- 
ample seo[)e for imjnoxemeiit by selection. .\s alreaily .statol. 
the Dliarwai-American cotton enjoys peculiar advantage- In 
virtue of which its ciiltiv.atioii is iiicli.speiiSiil)le in the trai’t. But 
it lias al.so certain disad\antages and the one which is soriou- i.- 
its susceptibility to a di.sease of the leaf known as "re! lent 
blight.'' TJiis ilisease appears very often, causing eonsideiiihli' 
daiiiuge to tlie crop. It is more .severe in certain jiluees tliaii in 
others ; thus American cotton growing at Dliarwar always suffer' 
more tlian at Uadag and it is tor tlii.s reason the eultivatioii el 
tliat cotton has been given up round about Dliarwar, althoiigit 
the cultivators have .still a likiim for it. Red leaf filieliT i- 

Cl w- 

tlni.s a limiting factor in the eultivatioii of J)liarwar-Amei i( an 
cotton which otherwise would have e.vteuded over a much larger 
area. 

As already stated, the leaves of Dharwar-Ainerican jil.nits 
are either hairy or glabrous. This fact, it seems, ivas kiiuiMi w 
Fletcher when lie was working un IJliarwar coltoii.s, hut we iia\ e iw 
record to sliow tliat tJie types were actually .separated b}' l'i»i' 



, Jiovivu TYPE OF COTTO.V FOli IMlAKWAl;- \MKl:U A\ niAl' l Hol 

;ae‘ in tljoiiglit tli;it (lotcnonitiuii -I I )liar\vai-Aiiicni aii 
was caused liy tlie mixture ul tlieae t\',i n],e> ami advised 
liui' 'cparatiou to lest liiisvu'w. I he ly])es aere seiiaraieil and 
! fairly pure hut tlie valuatiuu ot liiit slmwed little dil!eieiice 
l,^,,l^eell tJieili for two years. In the iiieantiiiie tiie aiillior loured 
■ utlie Kaiiebeimur Taluka ol the Dliarwar Distiic i and there loiiiid 
,,iU, liic correlation existing lietweeii hairiness and resi.-tanee to red 
hliglit. Individual selection in the liaiiy or l'|il.ind rv]ie was at 
i.iiec started, and a strain pos.sessing many advantages ovei the 
eidinaiA' crop was olitained. ’I'Jiis strain, wliicli is known as t;ada>> 1. 
leiists the red leaf hliglit to a remarkuhle extent, hears hig hulls 
and \ ields bettor. I here is, moreover, a coiisidorahle udi anlage in 
Its ginning percentage and staple. The lullowuig taiilc compares 
die vicld per acre, ginning percentage ami \alne ol (uidag I cotton 
with tliose of tJic average ordinary Dliurwar-Americuii grown .side 
l.iv .side tor a iiuiiiber of t ears on the lladag faun. 
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four bolls of (iiulag I being equal to six bolls of ordinary .1)1: u w;,!. 
American, In a year when the red leaf blight is severe the gl j,,,,,. 
plants in tlie Dharwar-Aincrican crop yield very little aii! q,. 
makes a considerable ilillereTicc in the yield of the two. 

fladag 1 is maintained pure by selling a large number of lidwi i. 
evcrv vear and sowing the selfed seed on the Dharwar farm who,, 
there is no fear of deterioi'ation b.y natural cro.ssing. The, ptodu, 
this ei'o]) is everv vear su])plie(.l to the (fadag seed farm lor sinvini; ,, 
large aiea. The seed of lladag I cotton is being distributed in thi 
Dharwar- Amei-iean tract and the cultivators are taking it leadih. 
Tire local mereliants aud millowners also appreciate the cotton in,,; 
give a considerable premium iu the price. 

The spinning tests imide with Dadag I cotton show thiit th,' 
staple is more nnifonu in length and better in strcngtli. Tlif 
folhjwiug is the reiiort of a s]>iiiiiii;g te.st made by the Hubli .Mills n;; 
1st April, 1921. 


.. , . Blow rormi 

Niinie of C'jtTim 1 ^ ^ 

( 'ouul 

'I'cst 

llEM.Ulh'S 

< .'adit- I .. ll 'o 

ISm 

7-1 

Quality t'lir .siiiaTor 
with I'f'b'iml In Hid- 
loriiuty Ilf >Miv 
and xt'ciiffTii. 

(ioDanit noj» of .. I .... 


4.7 



We. Inive thus succeeded iu obtaining a better tyqre of coiloii inf 
file l)harwai-.\meri( ail tmiol. but tliere is little doubt that tli - 
staple is ea])abl(“ of further iiiiproveiueiit aud our attention i' innv 
iioing directed towiirds this jioiiit. 



the improvement ok the COGONTT . IA (;(; i -: i!Y 

INDUSTRY ON THE WEST GO VST. 

(I’EKLIMIN.MiV CDMMl NU-.moN. ) 

RY 

KOLAM) V. XORIIlS. D.Sr,. 

H. VISVANATll. 

Asisixlfint .iffric.nJhirtf} ('hrhii-<f. Mii<lrof: . 

AND 

K. COVlXlt.VN NATJi. H.A.. 

On the AVest. Coast in tlic Malahar District. (unnhiiicil. 

cnide sugar) is mauufacturtMl for local ci.)nsumption lioni tlii' 
uiiformentcd juice ol tlic cocotmt palm. I'lio iiulustrv is iMi'ii'clv in 
the hands of the tapping c.lasses who do not tliemsch c.s own the 
trees from which the juice is drawn. In ])art.ial rottirn for Ins work 
us (loniestic or garden servant, the owner as.signs to the tapper a 
low trees which the latter taps in his otf hours, the juice, tlius 
ohtained being then handed over to the women of his hou.seliold 
for boiling. 

Local jiethod or tapping and iaggery .making. 

The process of tapping is much the same as that carried ont 
" ith the palmyra palm, the juice being drawn from the inflorescence. 
Before the spadex matures.' this is firmly hound round by the tapiicr 

( 3D3 ) 
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to prevrnt it l)nrstiiig in the later stages. 'Die pointed tip is flu,) 
cut off and the cut surface and the sides of the spadex thoroiicjilv 
}:ouiided with a hone or otlier liard instrument. By this pri.jej., 
many of the cells arc ruptured and secretion of the juice stiinulatei], 
Tlie e-\-tent to whi(di tld.s I leating process is carried out vaiiis j,, 
different localities and witJi different tappers, ami our experience 
shows that it has a considerable influence on the yield of juice, 
'I’hin sections are removed daily from the cut end of the spade.': 
and the beating re])cated. After about a fortnight of such treatment 
the juice bejiins to flow and tJiis continues until the sjradex beeojiic> 
too short for o])erations to continue. (,)n an average, a spade.x will 
yield for about six weeks. 

The juice is ( olle( ted. eithei once or twice daily, in mud ]Kit> 
coaterl inside with slaked lime. The contents of the pots are then 
mixed and strained through cloth or a piece of coconut stipule tn 
remove flies, insects and otlier extraneoms matter. Boiling is 
carried out in niud pots, proc eeding simultaneously in two nr 
three jicts if the cjuantity of juice be sufficiently large. When 
the juice has become more ( onemntrated the contents of the 
pots arc mixed and the fliml stages cairiod out in a sii.gle 
vessel. Boiling i.s continued until the syrup wlien tested exliiuits 
signs of crystallization. The* ])ot is then removed from die 
fire and the contents stirred vigorously with a wooden iiestle 
until '-rystallization commences. The syrup is tlien iinurc'd into 
moulds made either of shells or strip.s of coeonut leaf and aliowed 
to set. 

Thus prepared, the jwyc/cry is usually very dark in colour uiw 
contains a good deal of foreign matter. It lias little Icecpiiig 
power and quickly runs into molasses when stored. 

SUOJR CONTENT OP COCONUT JITC'E. 

The juice of the coconut palm when freshly tapped is almost 
colourless and very pure, the proportion of sugars other fciiaii 
sucrose being considerably less than that found in tlie juiro of 
the sugarcane. Table I. in which are quoted tvjiimd anal' seSi 
illmstrates this point. 
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Table 1 


Sugar rmitent of coconut juice and H‘igu,ra,u ju„r 


CoroNri ; 

1 SrCAIk IN! 

Hi ix 

j 

percent. ‘ 

i 

<IlllC(K(‘ 

per cent. 

I l!rix 

i per eoii' . 

17'()4 

i.vnii • 

4 ) u!K 

i l 7 -<l!t |.V.*,s 

17 - 4 -i 

\ry'^-■. j 

(1 !:!() 

• in -!7 ! 7 -r.(i 

1717 

j.r") ' 


1 20-417 17 -s.*. 

17 ' 1 ^ 

l.’.n 7 ; 

(I-PSI 

IS-.SO IT'.'.s 

h;' 4 () 

14-.'.7 

lMi 7 l> 

j I4i-i;4: 

] 5-98 

inm 

i 

1 i'.loo |»;ss 


In spite of the clear and coloiirles.-jnalnreid' the jiiiee. i-ecfimu 
jiuificri) as prepared in the villages is iisuallv cdnsick'i'alilv darker 
tliiiii that prepared from eane. Its uliice.se coiiienr is, hnve\-er. 
as 11 rule far less than that in the hesr samples of cane /Vn/i/c/'</. and 
vet on the West Coast at any rati', its keepiiijf (|iialities are 
inferior to the latter. In eonsecpienci'of this it sells at a i la'apei' 
rate. There is little doulit. however, that if t iie (|ualitv could he 
improved, the market jirice would he enhanced and the mak-ers 
induced to adopt more .satisfactory methods of maiiiifui ture. Thaf. 
there is much .scope for improvement has already heen made clear, 
and, in paiticidar. attention is required in regani to the following 
points, I'iz., (ft) eleanliness. ( 6 ) colour, and (c) keeping quality. 


(ft) Cleanliness. 

As prepared locallv the jai/fierii is far irom ( lean, h'ew 
piecauiioiis are taken to cover the pots during the eolleetiuii oi 
juice with the result that insect.s accumulate and much other 
foreign matter finds its way into the collecting ve.s.sels. As tlie, 
tiltiation carried out is crude and inetlicient much ot the 
coniamination appears also in the finished product, in many cases, 
in fact, filtration is omitted in order to obviate loss, the maker 
heiiia more coiicci'ued with the quantity of his jiroduct than with 
Its quality. 



356 


AGRICULTURAL JOURNAL OF INDIA [XVL 

Fil/raHii)t. It liiiK lioeii found that a perfectly clean and I t'inlit 
juice can h(‘ readily obtained by the use, of a sand filter. I],,, 
can be constructed from a tall flower pot having a perfomt,.,! 
bottom. TIu' holes in the latter are plugged with coconut !il„, 
wiiich retains the sand while permitting an easy flow of the iiij, ,, 
A layer of about two inches of fine .sand is placed in the bottniii 
of tlie I'iltei- and over this a similar layer of coarse sand. On )i|,, 
to]) of all is placed a piece of coconut stipule which is prevcntt,,! 
from floating bv means of a jiiece of tile. The juice is filtereil 
imniediatelv after collection, ('oar.se imjnirities and gumniv amt 
other .sub.s(ance.s precijiitated by the lime in the collecting vcs.^ds 
are retained bv the coarse sand wliilethe finer layer of sand renuiva^ 
the smaller jiarticles ol suspended lime. etc. 1 bus filtered, the jiiiic 
is clear an<l bright and the re.sulting jiUH/t ri/ inneh improved m 
ii])])caranc(‘. .hii/iier/j made in this way at tlie Kasaragod farm was 
recentlv exhibite<l at the Tellichei’ry Exhibition whore it nief 
with the marked ajijiroval of local public opinion. 

In the procc.ss of flltivition there is naturally a .small amount 
of loss owing to the retention oi juice in the tiller. This can he 
])reveutCHl bv washing the liher with a small i|uantity of water, 
the sliglit dilution of the jui( c wliicli results from thi.s opernddn 
heing of little importance in the district under consider.ition wliim* 
the fuel prohhnn does not arise in mugf')'!/ mamifactme. laigi' 
(pnintilies of coconut debris, leaves, etc., being available. 

{1} Colour. 

It has alreadv been mentioned rintt local C'leoiuit .ye/i/f/y 
usually darker in coloiii’ than that prepared from sugarcane iii spite 
of the initially good colour of the juice. Tlie dark colour i.s rliieh 
due to tlic presence of iiu excess of lime condiined wdtli over-licntiiii; 
in the boiling proce.s.s. Alkalinity, as i.s well known, results in a 
considerable destruction ol .sugar, and the etiicieiit control el tlie 
temperatui'e is diflicidt in the mud jiots in which the boiling mit' 
plat e. Bettor results can readily be obtained by the use ol siinill 
copper o^- iron pian.s. in the experiments carried out at IvasiiragC'l 
copper vessels have been employed and the resulting jwjyrnj wus 
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bought up by the people living in tin- iunglib„m'ln.o,l wl,„ 

1 outside the farm while boiling was gniiig i.i\. It must be 
_„|,i!.ited. however, that co])per vessels are |,i(,l,:il,ly b,-\,uul tlie 
le.n (i of the tapper class by whom the iiulusti v is , ,.n. 

SimiH iron pans might, however, be employed :r,,in which ei|unlly 
results could be obtained. 

Tlie part played by the lime in ihe formation ol , n|oui ^ ill lie 
bsciissed later. 

(t) Keepiiifi qiHililie^ "/' pn/f/cr//. 

'Die most inprortant problem in regard to ph/wc;-// inakiii» on 
die West Coast is its keejiing (piality. cc.. it.s idnlilv to reinain solid 
fur a reasonable period without inniiine into molasses. In a disti ict 
ivherc the humidity of the atmosphere is at lifo per cent, salination 
fur a tew montlis and between 7.> to Idii ])er cent, for praciii-ally 
the rest of tlie year, it is not possible to beep anv pep/er// foi- 
prolonged periods in good condition, hut. as will be sliown. I liei-e is a 
considerable variation iii the behaviour ol dilb'nnit samples of 
fuilieni. depending on their origin and method of maniifaetiiKO 
Kven came jaggerfi does not bee]) well unlo.ss very earefully paebed. 

On the YVest Coast, the usual method of beejiiiig inggci'H is to 
wrap the latter in coconut leaves and hang it over the hearth.' The 
point of interest lies in the fact that eoeoniii .pn/'/c/// almost 
invariably runs into molasses more ipiieblv than cane jaggci'g when 
preserved under identical conditions. It is. therefore ol great, 
importance to ascertain the reason for this and a nu'fliod hx which 
the delect may be remedied. 

It is a matter ot common knowledge that samples ot well liim'd 
liine j)i(jiffrg are lianlei and keep better titan samples prepared 
witli less lime, and hence the tir.st obvious sto]) was to mvirstigate the 
influence of liinijig on tlie qualitv of coconut jnggii'g. The two 
vases, liowever. are not quite psarallel. In the ease ol sugaretnie the 
I'm.e is added to the juice alter eolleetion .-iiul thus the (piantily 
used can rendilv be regulated and the optiimiin lime content 
'’''biiucd. Til the ease of the eoeonnt. however, it is iieeessarv, 
lot e.v-cise and other reasons described later, to add the lime to the 
pots Iwdore eolleetiiig the juice. Wo tiiid. however, as the result of 
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observatioiis extending over several luoutlis. that the yield o juj,, 
from any particular spadex varies considerably from dav 
with tlie result that sonietiines the juice collected tnav bcij.oati- 
over-limed, while nu other days rvlien the flow is excessive the aiimiii- 
of lime ])resent may be inaderjiiate. t'oiisecpiently. normal iinm,,, 
that is to .say. the addition of the optimum amount of liij,(. 
practically an impossibility, being merely a (pie.stion of i iiaij,^ 
From the point of view ol keej)ing quality, this difficulty din s not 
lioweve.]'. matter as much a.s might have been expected because 
exqierienco is that heejiing quality in the case of coconut /'c/i/o', 
(uunot be obtained by the use ol lime onlv. whether iisml in 
small or large amounts. 

K.xperinients 1. 3 and 4 in the .Appendix illustrate tli.. 

influeme ol different degrees of liming on the keeping f|iialitv 
of coconut jafififirif. The e.xjiressions. under-liming, normal limiim 
and over-liming are used in a comparative sense onlv. lb- ip 
iiuder-limerl juice we mean oik* which exJiibits signs of sliolit 
fermentation and wliicli is neutral or faintly acid in reaction, [f du- 
juice is bright ami clear with the lime settled at the bottom of tlir 
vessel and tlie reaction alkaline, we describe this as normal I'liiiiio, 
It on the other hand the lime i.s still in su.spension and the jtiici, hasu 
strongly alkaline reai tion and a somewhat vellow colotti, it wuuli! 
be considered over-limed. 

The four experiments quoted, wliich are ty])ical of inane otliois, 
indicate that keeping ipiality cannot be obtained merely b'- flic iisr 
of lime. Normal liming gave the best result but even this was 
unsatisfactory, and. as has already been e.xplained. it is iiujtosdMi' 
as a general rule to obtain normal liming. One may go furthoi in 
fact and say tliat in regard to keeping epuditv liming is detrinieiitiil 
in the case of coconut jpi 7 //c; 7 /. In experimetits in wliicli lime \v,i- 
not used in tlie collecting ves,sels. fermentation being picscntoi 
by the use of formalin, a very good jmyyer// was obtained wliii 'i kepi 
very imich. better than limed samjiles. 'Phis, however, is not a 
pu'actical method at present and so need not be further coiiskI' IimL 

.As is well knowii; the coconut thrives best along tin* sea . oast, 
that is to sajy iii districts where the sodium chloride content a- liijlli' 
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due to this association, it is found tl,at coconut ja^gm, 
^„tain= a much higher percentage of chlorine than cario i>mcni 
„,1 it is extremely possible that this is one of the factors wliicli 
rterniuie its inferior keeping quality. Whereas sanqile.s of cane 
ittgern bought locally contained usually about 0 -r, per , cut', of 
lilorine, the coconut jaggery sample,? examined contained from 
■It to O T per cent. After liming much of this would be pre,sent 
1 the form of calcium chloride, and the presence of 1 per cent, of 
nih a highly hygroscopic .substance would nndoubtedlv tend to 
.fluce the keeping quality of the jaggery. 

The compounds which lime forms with the gummy and other 
iibstanccs present in the coconut juice ahso .seem to be of a 
eliquescent nature and unless removed by efficient filtrntion have a 
armful effect. 

In dealing with coconut jaggery, therefore, we li.ave to fnee 
111' fact that while lime is essential during the collection of the 
licp both on account of exci.so regulations to prevent fermentation 
ml tor clearing the juice, its presence is unnecessary and probably 
eloterious in the later stages. For reasons which liave already 
('en e.xplained the juice as collected usually contains an e.xeess of 
me. The problem, therefore, resolves itself into tlie eliminalimi 
f rlic lime before boiling the juice. 

Deliming of the juice. Many ways of dcliming the juic(3 will at 
nee suggest themselves, but most of these are at once ruled out by 
riutical considerations. In the first place, the method 
Tiiployed must be exceedingly cheap, it must not involve the 
'p of any elaborate apjiaratus and the technique must be .simple, 
nil the .substances employed readily available to the villageis 
liiii carry on the industry. 

In large tope.s and in particular where a licence exi.sts for tlie 
'Section of toddv it might be possible to utilize the carbonic 
'irl from the fermenting juice to precipitate out tlie lime in die 
lucp used for jaggery manufacture. Such a method, however, 
^ quite impracticable for the man owning merely a few trees, 
■t<i sucli persons form the bulk of the people engaged in the 
tdustrv. 
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It is unnecessary to enter into details at this stage of t! - .iti,, 
possible methods whirh have l>een rejected for various reasr 
it may shortly he said that the method found most useful in o innvn 
the lime consists in the addition of a small quantity of alun:, ly 
lime is prcci])itated as calcium sulphate with the prodic tii,ii ,, 
aluminium hydroxide which in settling out carries 
adsorption albuminoid and other materials of a similai- naty, 
which mav remain in the juice. By this method a heavily liia^,, 
juice, which if directly boiled would not give a jongerij u dith rb 
name, yields a. product of excellent appearance and with ir,.,. 
keeiung qualities. Kxjieriments 7. Sand b are typical example,. 
the resnlrs oldained with alum. The samples of jaugenj prepaml i' 
this wav were intact after a mouth in the extremely humid comlitii,!;. 
of the West Coast, whereas those j)repared !>y the ordinaiy 
all ran to molasses after only a few days’ storage. Tal,)le,s 1 1 ami ||! 
illustrate the keeping quality and moisture alisorjition nf t!iic- 
samitlc.s kept under identical conditions, 

Taklk II, 

KeepiMi of coconH/ 

Mctiiutl uf prepitrarion Atti'V l.l 0ay> Alter (l;i\ 

I Old tnethtnl, lime altme t Dark, li«pieHcd. 

ll. Nctv nietlmd, !iun‘ ftilloWr*) by ahim .. .Sulitl, Kaixl, (.’"Iciir ofmd 

ooldur goad. .'ioft, 

:i. Ditto .. ■ Salkl, haiil, (’oluiir ^,>,,(1 

colour goad. ' l.ard. 


Table III. 

Moisture absorbed hi/ cocoiinl ja>/(jerij. 


Mctlidcl of pi'ej>aratioii 


1 . Village jaggery, limed, old method 

2. Farm jaggery. Ditto' 

3. Ditto alum metluxl 

4. Ditto Ditto 


ai)rior|»tioii 


.Mii.xjibii;! 


l*(“r cent . 

K'4 


41 

4-4 


't-r ccut 

(i(cL» 


AMcI'oMey 


l/fCIlllllllL. 

IhiUvt', , 

Soft. 
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■f:,. four kinds of jr/wf/v/ used were stored under identual 
^.„i,l,ti..ns in each set of observations, the highest, lieu res natiiralK 
iliosp obtained in the minv season. 

The e.xpernnents so far carried out <-Iearlv siiow that 
of Siltistaetoi'v quality <'an be obtained by tlie metliod 
1, namely, liming followed bv alum. 

The ordinary jagijen/ maker on the We.st ('oast is i„„ 
p„oi to welcome any method involving e.xpenditure. and this 
aspect of the problem has constantly to be liorne lu niind in 
experiments ot this kind. The improvements suggested nbox-c 
citidV this condition, demanding only a little care, cii'anlmess 
;iml labour which are compensated for hy the bettei’ juoihu t 
(ilitiu'ned. 

Cortain precautions are iiocessary in the n.seof alum fordelimino 
the juice. In the first place, the juice should still be alkaline 
after the addition of the alum. L'nder such conditions the i‘('.sultaiit 
jirccipitate separates rapidly and completely, whereas it exce.ssib 
alum be, added the soitarat.ion may be diHicult. A^'itli a little care 
iiml e.x])erience this can be avoided. .Mum i.s added little bv 
little to the limed juice, which if sufficient lime has been used 
>liMiilil have a milky appearance, imtil the precipitate begins to 
.'(■pniate from the juice leaving the latter dear. The r|uaiititv 
tij bp added is readily recognized after two or throe davs' 
cxjieiieiu e. Further experiments on this point are. however, in 
priigiess as it is desirable that the pu'oeoss should be standanlized 
mill as little as possible left (o the judgment ot the j/uii/erif 
maker. 

rile simplest method of removing the precipitate is bv 
'k'cantatinn of the clear liquid, this being less laborious than 
liltratioii. .4 slight loss of material rcstdts, but in our e.xperience 
biis is more than counterbalanced by the enhanced value of the 
obtained. 

I'lie use of alum in the preparation of jm/.'/cr,'/ has no adverse 
ctfi'ct on the, sugars jtresent as may be seen by reference to '1 able 1\ 
"ibcli analyses of various samples are quoted. 
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Table IV. 


Comfaraiice nxahjsen of coconut jaggeries. 


Nature of jagi 


1 Oumti V jagtioiy. no nliim 
:> ' Diilo 

[] i>ilto 

4 . i.>iltn 


f), Ka>‘ani.god faiin jaggurv, no al 
(i. Ditto 

7. Ditto 


S. Kasurago.) I'ar.ii juLigoi y. alum 
!). J)itto 

10. J)itto 

11. Ditto 

Tlie trouble involved is. tlierel'ore. repaid by the excellent 
appearanee of tlie resulting jVu/e/en/ wliieh is liardand white and Sv 
its superior keo])iiig qualities. 

One other point perhaps deserves inention and that b as fn 
how far traces of alumina left in the jugger;/ might he hiiiiiifiil to 
the consumer. If the proce.ss he <-,tirried out in the manner .suggestpd, 
the alumina used is completely precipitated out and there is no 
risk of anv apprceiahle epiantitv being retained. Siiniplps o; 
jnggerg prepared in this Wiiy without any special precaution linvt 
been found to contain up to O'OJti per cent, of alumina, a qiiiintin' 
wliich could not pos.sil)lv cause the slighte.st injury to lie 
.sy.stem. .\luni is extensivel} u.sod already in the piirilictitioii "i 
water and edible oils, and there is no reason to suppose that it- 
use in the manufacture of jaggerg would lead to any lianntu 
results. 

The masses on the West Coast, as in other parts of Soutliers 
India, prefer jaggery to sugar. In Coimbatore tlie present pne’ 
of cane jaggery is slightly higher tlian that of sugar. It is ckai 
therefore, that the manufacture of cocomA jaggery deserves 
study, .since the work we have carried out indicates that .i /i®"' 
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obtained from coconut juice fully ci|ual to that prepared 
I'joiii I aiic. 

Economics of the industry. 

The problem is complicated by the fact, to which attention 
h;,s pieviously been drawn in thhs paper, that the yield of juice 
uhtained by tapping the coconut |)alm is cxtrciiiclv varialile. It 
if (oiisequently difficult to obtain reliable data on which to work 
cut the economics of the indu.str\-. The use of the tree for /„////( /■// 
manufacture means, of course, a smaller supply of nuts ami a loss of 
leveniie under that head. It is, therefore, of considerable importance 
to ascertain what is the exact revenue which iiiav be olitained liv 
the use of the trees for jw/aerij mauufacture. During tiie past 
a large number of trees at the Kxperinienlal Coconut Station 
at Kasaragod have been set aside, l)\- the courtesy ot Mr. 11. C, 
Sampson, who was in charge of the station when this work was 
initiated, for the .study of this aspect ol the riueslioii. .V verv 
large number of observations have been made as to (lie yield of 
juice which may be obtained under different conditions. It is 
Imped shortly to publi.sh these results and to give' a. gmicral re\ icw 
of the economics of the industry a.s possililc on the iVest ‘Coast. 
.Ml that can be said at the luoinout i.s that when wages for 
rnjipiiig are excluded, that is to say when the man making the 
i'Jijyeril does his own tapiping in his spare, time — and this is the, 
usual practice in IMalabar tlien /Vo/c/cr// inaiiufucture yiehl.s a largei' 
piotit than the production and sale of nuts. 

Appendix. 

I‘'j‘perime/il / {noruuil luiuii(f). The juice after filtration 
tlii'OHgli sand was bright and sweet .smelling. The reaction to 
litiiuns was distinctlv alkaline both when '-old and while boiling, 
^olidiftcation and crystallization were extrenieh rapid and the 
j"W''J could be removed from the moulds in live or ten minutes, 
f oluur good. C'ompiositioii. sucrose 82'8 per cent., glnco.se, I lU 
pet ( eut. Examined live days after manufacture, the was 

found to be nearly liquefied. 



364 AGRlCULTURAr. JOURNAL OF INDIA [X',11, ,, 

Experiment U (undef-Undmj). The juice showed 
fermentation and wiien filtered was still hazy in appiaiio,, „ 
Keaction wlion cold, neutral or faintly acid, during boiling ni ut!,, 
or finally alkaline. Towards the end of boiling soniewha; >ti(, 
and ropy and disinclined to crystallize. Colour good. 1 ut ,ij 
was soft and solidified slowly. Keeping quality bad 
conqdetelv liquefied after four day.s. Analysis, sucrose 70'8 jjci' (taa, 
glucose H'fl per cent. 

ExjKrinienl HI (over-limiHn). Juice heavily limed and tiltj.),,; 
milky containing suspended lime. Keaction strongly alkalii,,. 
When heated the colour rapidly darkened, indicating dcstiiutiim 
sugar and caranielization. Crystallization slow and the rrsultii,. 
j'lf/fier/j was soft and of inferior quality. Colour bad. Liqucliic 
after three days' storage. Analy.sis. sucro.se 75 ’2 per cent., gluK,,, 
0'80 per cent. 

Experiment /C (normal liiHiii;i). .luice clear urrd bright witii 
alkaline reaction. Boiling was carried out with great ciiiv t.. 
prevent overheating. Cry.stallization good and resulting 
was haril and had an e.\cellent ajrpearancc. The keeping (lualii 
was in no wav improved, however, as liquefaction coninieUK’d vi 
the third day. Analysi.s, .sucro.se 83'5 per cent., glucose I s p.-! 
cent. 

Experiment V (no lime). No lime wa.s added to the colioctiuii 
])ot.s. fermentatiorr being prevented by the use of a small qUiintitydi 
10 per cent, forirralin. .After collection the juice was neutralizw 
by the addition of a little 1 per cent, potash and then boiled in fn. 
usual way. The resulting jaijijerij was of excellent quality, heiii!; 
hard and possessing a good colour. Kept well fm ten ilav;, 
.Analysis, sucrose 87 '04 per cent., glucose 1'88 per cent. 

Experiment VI (formalin foliotced bij lime). Expciinient n; 
the early stage-s similar to Experiment V. Towards tlie end n 
boiling a small quantity of powdered lime was dusted in. tb^ 
being sometimes done in the case of cane joygerij. CrystallizniK'! 
good and a hard jaytjerij was obtained. The colour was distiiiit"' 
inferior to that obtained in Experiment A’. Kejit well lc> niit 
days. Analysis, sucrose 82’6U per cent., glucose 1’58 per cent. 
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i.:,^)ermfni VI I {lime, md alum]. Tlip iimed jiM. e was treati'd 
a small quantity of alum. The resultiiis; precipitate ra])idlv 
.fttled and the clear juice was decanted off and hoiled down m 
f),p usual way. (.'rystallization rapid, colour alnio.st white and 
the .e'.'/, "'‘'‘I'- heing still intact after ten 
iIjvs' storage. Analysis, sucrose 81 '.jd per cent., gluco.se l'-.’2 
cent. 

E.iperimenf VI fl {lime ami alum), .luice tolleited i)i the 
evening "'as not boiled innnediately but kept until the following 
iiiniiiing. Being heavily limed it remained perfectly swi-et. ami lice 
jrimi fermentation though the colour became somewhat darki-r. 
Sucli u juice if boiled directly would have given an exceedingly dark 
owing to the excess of lime. The juk e was di'limed with 
alum a.s in Experiment VII. and concentrated as usual. Tin' 
resulting "■'us entirely .satisfactory, hard, wldteaml kept well, 

.tiialvsis, sucrose 8:i'79 per cent., glucose I A per cent. 

Experiment IX. , luice was collected during the night without 
liming the pots, the latter containing about 2 gnu. of ashes. When 
exiiiniiied in the morning fermentation had Iregan and the reaction 
was acid. T'he juice was made slightly alkaline with lime and the 
o.xccss of lime removed by alum. The resulting jm/.'/ery was' a Imrd 
milk-white product. Ordinarily if forniented juice is boiled down, 
flic jdf/nertj obtained is soft and not easily crystallizaide. .\nulysis. 
sucrose 78'28 per cent., glucose 5'<i per cent. 

Experiment X. The juice was over-limed and then delimed as 
(h.scribed above with alum. The resulting precipitate, however, 
was not removed, being boiled down with the juice. IhcJm/'/eny 
olitained has a good colour but was extremely hygroscopic and 
iiegaii to liquefy in a few hours. Similar experiments have 
coiihnncd this result, indicating the necessity of renK)\iiig the 
precipitated lime. 

Experiment XL .Iniee collected in the evening was not boiled 
'lirccily but stored till morning when it was mixed with the morning 
Jtiice, Though not heavily limed, fermentation had not begun and 
bie juice was quite sweet. Delimed with alum. Jagijeiif hard, 
"hite and kept well. 
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From Experiments VIII and IX it will be seen that it is ;j05si[,| 
by the use of alum in the later stages to add such amounts of Ijiv; 
to the collection pots that the juice can be kept until a conveojji^, 
time before boiling without fear of fermentation commeixinu 3^,; 
without harm to the jaygenj subsequently produced. 



studies in methods to prevf.xt nitrogen 

LOSSES FROM DUNG AND URINE 
DURING STORAGE,* 

BY 

X. V. JOSKI. M.Sc., n.A.. LAg.. 

J/'iff'i AssiHioit to fh<‘ luifwndi , 

As the chief constituents of fiirmyanl nianure. the dunf' 
and urine of cattle are the ])rini ipal sources of 'iminuiv io the 
a}»riculturists all over the world : and they are jiracticallv tlic oiil\' 
source of manure to the small cultivator in India : and hence it is 
of great importance to store them in such a way as to pr(‘serve the 
niaximuiu amount of fertilizing value available in them. Owing to 
fermentation and drainage, however, very .serious losses, especially 
of nitrogen, occur during their storage. The losses due to drainage 
( an possibly be avoided l>y suitably constructed pits or tanks, ^ but 
the losses occurring during fermentation require in the first place a 
study of the optimum conditions that must be maintained in 
order to prevent any lossc.s that might occur during storage. 

In previous work" on the decomposition of cowduiig and urine 
ill the soil the present writer made some preliminary observations on 
the losses of nitrogen from dung and urine. It was found that 
there wa.s practically no loss of nitrogen from urine when sloied 
under anaerobic conditions, while under aerobic con(litiun.s an 
enormous loss of nitrogen occiiiTed, Losses in the uitrugcn 
contained in cowdung stored under aerobic conditions were not 
properly worked out at the time, but under anaerobic i oiiditioiis 
there was only a slight loss of nitrogen when the cowdung was 

•l’,aper road at the Mntli Indian Saeiiee Cuiwreas, lladiao, lOii. 
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sepiii'iitf Iv ntored in thiit wav. Slioi'p manure whic-h was a un .tuii. 
oi (lunp; and urine, liowever. lost a good deal of nitrogen. 

Kurthei- e.\'])eriment.s on storage of dung and urine iin,!,,. 
differi'iit eondition.s liar'o .since lieen earrieii out hy tlie wi’iti - hihi 
ihe.so form the suhjeet matter of the ])!e.sent paper. 

It mav lie pointed out in the heginning that agrieultun.st> 
certain jiart.s of India ]ira('tieully throwaway all the urine a> tiuv 
have not vet realized its value a.s manuie. On account of this rii. 
and also on aci omit of the wide, variations in the proportions ii| 
dung and urine that go to make up the farinyard niamire in dilfnnnit 
pai t.s of the eotintry. it was eonsidereil necessary to study the Inssn, 
of nitrogiui front dung and nxiiie stored soparatel}' instead oj it 
mi.xtures. It was also held that litis proeednre would enahle iisin 
find out wliicli ot the.se siih.stanees by it.self is responsible lor the 
serious losses that oeeur in tlie making of farinyard niamiiv, 
Altliough a .study of tlie lo.s.sos of nitrogen from mixtures of cattle 
(lung and urine in different proportions was not undertaken, lietci- 
minatioiis ot lo.si.ses in nitrogen from dung and urine nii.y'i! 
in one delinite propoi tioii were, however, made in tJie etiiir.sc 
of the present investigation, in eonneelion with the materials uso! 
as afisorbcnts for urine. 

K.XJ’KKI.MRNTAL. 

Sfoi'Hijc (if dunej. 

Fre.sli dung was ('0110010(1 and after thoroughly mi.viiig tin 
same a portion was taken for doterini nation of nitrogen in the lied 
state and the reinaiiider Jilled in gla.ss jars. From two to tlirec kilc- 
of the material u'as ie(|uired to liil tlie jars, (dass jars were iiscil ii 
these e.xjici'iiueins in order to avoid all losses througJi draiiiaL'c. 
The jars that were to be kept under anaerobie eondition.s weic lillol 
pi'iictieallv ii]) to tlie top and covered witli ground glasses aid 
made air-tight by vaseline and ruliber lute. Those that were tn F- 
kept under aerobic eonditioiis were similarly tilled u]) but were kept 
covered with a thin )iieee of cloth onlv. Occasionally tlu' ihuiS 
in the aerobic jars was slined with a glas.s rod so a.s to jiieieiit 
packing, The umounts of nitrogen, moisture, and loss in weight ol 
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eii.il jar were (leterinineil at intervals from om- aerol.ic ami .mr 
,|,,,.,..i;obie jar each tiim\ Sometimes iletei miiiatimm ueim made 
fpiii: two jars. Duplicate or triplicate detei mimitioiis o| nitu.cmi 
^verc always made in each case. The following table i^ixcs the 
average of the, percentage losses calculated on the original anionnt 
,il nitrogen contained in the dung. 

'Iap.i.k 1 . 

Pei cent, lossen ami (janm in nitfmn’u. nilriihiidl an the Intnl 
amoiud oj nitroijeit coiitalncil in the dn.iuj dnfiini siaKiqi . 
-pgain in idtrogen. 
loss in nitrogen. 

O 

I!t 20 - 2 I. 


<>1 storau'- 

1 

'iH-n; h 

iii..ml„ 


ni"ni If' 

iiltiMl lis 

AiTo’ui; 

- ir.') 

; - !)-(i 

HI 

fii’ 

1 

Aiiacfttliii.' 

... .•,-!* 

■ 'iA 



T'D 


l!>gl-gg. 


(.’uiMliiiuti' I'f tjtiiiii”!' '• ttcck.- . s vtcel-' 

Arntlm- 

AtlillTitlt'n' . . I - . -D ■ i ' - 

From these results jt is clear that cowditiig when stoicd hy 
itself i,s subject to only slight los.ses of nitrogen due to lermeiitatioii 
during storage whether under aerohic oi aliacrohic (onditioiis. 
Indor aiiaeiohie conditions, at certain periods, again in nitiogin is 
also noticeable. It is very likely that larger gams in nitrogen could 
lie. secured bv .suitablv varying the conditions of stoiagc. but in oio. i 
:o iind out wdiat these exact conditions are. a detailed inv estigation i. 
iiece.ssary. 

Sluimie Ilf iifim'- 

We may now turn our attention to the mve.stigatiuii on the 

rt'iiage of urine. Tor this purpose fresh urine was l ullei-ted am 
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thoroughly mixing the whole by shaking, samples were taken oi.r fr,, 
determining nitrogen. The remaining material was fille.l jj, 
wide-mouthed glass bottles of oOO c.e. capacity, right up ti. ni,(. 
inch below the top. 

'I'wo of these bottles were kept open and two more weic lap; 
stoppered to prevent any access of air. These two sets represen t tin. 
aerobic and anaerobic conditions of storage. As several prelimiiiarv 
experiments had already shown that large amounts of nitrogen air 
lost under aerobic conditions, and that practically no loss of nitrogen 
from urine occur.s under anaerobic conditions, it was proposed 
to introduce a variation in the method of obtaining anaeiobir 
conditions in the e.xperinient. Now covering the surface of a liquid 
medium with some oil is oftcm used to produce anaerobic conditions 
in bacteriological technic|ue. It «'as. therefore, proposed to try aiiil 
compare this method of .securing anaerolhc conditions along witli tliii 
use of gla.ss stopper. In two bottles, tlierefore. tlie surface ot uiiiic 
was covered with a kero.sene oil layer about one-eightli to 
one-fourth of an inch thick and in two others coconut oil was used 
for the same ])iirp()se. Mustard oil also was tried on one occa.sicii, 
Xitrogen was determined Irom oac li l>ottIe in duplicate at intervals, 
Tlie following talile gives the average of the losses in pen i‘iitiii!i' 
of the original nitrogen contained in tJie urine. 

Taisle 11 . 

/Ar cent, losses in nthvfjeu calci.dalcd on ike tolal amount of 
nilm/eii coiUuined in the urine durinij storage. 

1920 - 21 . 
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It, will be seen irom this table that unaoranaofiibM-conditinns. 

where the glass stop])(>r or layers of oil were used tu covei tlii‘ 
siirfiiee of the urine, the losses of tiitrogeii from urine are '|>i'a( tii'iill\’ 
nil for a long time, ft may l>e added here that under these emidit i»n.s 
the surface of the liquid being covered there is very little loss of 
moisture from surface evaporation u-ith which jrroeess the lo.sses in 
nitrogen are assumed to Ire eonelated hy some investigators, 

111 any ease covering the .surface of the urine is a simple rlevii e liy 
which cattle urine, when it i.s not required for ininiediate ii.se, can 
conveniently be stored in .some suitably coirstructed ))it,s. e.s|ie(iiiil)y 
as this arrangement rvonld secure the lull benelitof all the nita'ogen 
contained in the liquid manure. This metlind of conseiTing the 
nitrogen in urine has the merit of .simplicity and is e.xjieeted to prove 
ccoiiomical in practice and de,servcs trial on a larger .scale by the 
ogtieulturists, 

Since much of the loss of nitrogen in the ca.se nf urine .stored 
under aerobic conditions is atfriluited to volatilisation of animoiiia 
re.siiltiug from the decompo,sition nf urea and other nitrogeiioiis 
compounds eontained in the urine, several sub.staiico.s like .siil])liuric 
acid, superphosphate and sodium bisulphate, wliieli neutralize llie 
ammonia, are often reeomniended for con.seiving the nitrogen. 
The use of formalin which forms a non-volatile compound witli tlie 
liquid manure has also been sugge.sted for avoiding Insse.s of nitrogen 
from urine. Among other substances gcTisiim, caleium cliinvide. 
kainit and other potassium .salts arc .said to be u.sefui in conserving 
the nitrogen of urine by preventing decomposition oi urea. Most, 
of these materials were tried on a .small scale but many have proved 
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ineffirient in the proportions so far tried. Fonii/ilin. sulphuric 
and superplnwjjlwte. however. Iiave given encouraging result,^ I,„t 
the cost of these iniiteriuls in the proportion.s n.sed in our experii; ..,it 
IS ex])ecto<l to prove prohihitive and hence furtlier detail.s of tln'sc 
I'xperinieiits are not given here. 

.A.tnong oflier methods of cou.serving urine and liquid nianiu'f 
tlie use of absorirents like peat, litter, soil. etc., is often suggested 
It was propo.sed to trv .some of the.se in the ca.se of urine ; soil ami 
(iiiely chopped straw weT'e selei-ted for the purpose. .\ measiii'eil 
amount of iirini* was ab.soibed by eacli of these substances .separately, 
'pPese mixtures were then kepi in open jars covered with thin clutii 
Tin' losses of nitrogen occurring under the-se condition.s are given 
in the following tabh'. 

T.muj- 111. 

/'V'/ rc/P. /o.s'.s* ///■ n.Ui'tHjf‘11. oj the tot(d uitrotjen iti urine duruui 
.sVo/vo/c hfj iihsoihe'iit.<^. 
i 0-21 -•22. 
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Both these methods ol absoi'bing urine lead to great lo.ssesaiul 
]jerhaps are not worth the trouble involved. It may be noted 
however, that urine added to the .soil in ])roper proportion.s (li : Pin) 
does not lead to nuicli loss of nitrogen as is evident frotn sevoial 
nitrification experiments carried out in this laboratory some of wliieli 
liave been previou.dy reported.* 

Fre.sh c'at.th' dung was next tried as an absorbent. Tresh 
dung and urine were mi.xed in the pi'o])ortion of 10: I and the 
mixture was stored in jars, ahout two kilos in each jaic both iindei 
aerobic and anaeroltic condition.s. The losses of nitrogen that 
occurreel undo]' these conditions are given in the ucconi])aii\iiig 
table. 


‘ Joshi, N. y. Jofir. ifiiliu, ]92(f. 
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.Vlthongli the loss of nitrogen in tlie lAise of caide ilnng as an 
;,lisin'l)pnt of urine is small us (•om]>aH'(l td tlio other alisorhents 
like soil and straw, the i-liief thing to he noticeci froni tin' aliove 
restilts is the fact that gveator losses of nitr<igen have oe( ni reil in 
the ciise of the mixture of <lung and mine tlian fxnn either of these 
iihme. under both I'oiKlitions of storage, uerohie as well a.s ana.erohie. 

It, will also be fotind after fiirtliet ealetilation that the total aniotmt 
i)f nitrogen that wotild have betm lost from the same (|nantitii‘s o| 
materials had thev lieen stored se])afately is ntiteii sttialler than the 
ainount actuallv lost from the mixture ol the niateiials. Thus in si.x 
weeks had the satite quantities of dung and urine, as were used in 
the mixture. I)een stored .separately under aerolia I'onditions. thev 
would have together lost only I2'S per e('tit. ol their total nitiogen ; 
hut in the mixture thev have lost -itfo iter eent. .\gain in eight 
weeks the percentage that would have heen lost if separate storage 
had been practised would be but the isctnal his.s in the mixtuie 
is 3tl-.) per cent, of the, total nitrogen. Somewhat snmlai results, 
tlmugh on a smaller scale, are met, with if the lignre.s for anaerohm 
I (jiiditions are taken into consideration. 

This greater lo.ss of Tiitrogeu is prohahly due to the ai tmii ol 
rHhilose-d'’ecomposing organisms which bring al.ont the destni. tion 
(if easilv available nitrogenous compounds lik.’ urea. It is not. 
however, necessary for us at present to liiul out e.xactly hmv t he loss 
takes place. It is sufficient for our purpose to know that greater 
losses of nitrogen oeeui tf cattle dung and utine are mixed and 
stored together. It is advisable, therefore, to store the.se iiuiteiials 



374 


AGRICULTURAL JOURNAL OF INDIA [XVII, ly 


in separate pits if a saving of the nitrogen contained in tliei:. is 
desired. 


Su.VIMARV. 

Tlie restdts of the investigation may now be summed up as 
follows : — 

1, The lo.s.ses of nitrogen from cattle dung when stored 

separately are .small under both aerobic or anaerobic 
condition.s of storage. 

2. In the eu.se of urine great amounts of nitrogen arc last, 

under aerobic conditions, while under anaerobic 
condition.s the losses are negligible. 

.3. Covering the .surface of the urine witli a layer of .some 
kind of oil such as kerosene, mustard or cocnmit 
brings about the necessary anaerobic condition.s aiiil 
this method has proved effective in preventing losses 
of nitrogen from the urine. 

4. Among several substances tried to prevent Ins.ses o) 

nitrogen from urine occurring under aerobic conditions 
of .storage, sulphuric arid, superphosphate atifl 
formalin have proved effective but their cost is 
expected to Ik* prohibitive in practice. 

5. Very great losses of nitrogen have been observed when 

straw a.nd soil were used as absorbents for iitiiie. 
These absorbemts would therefore not prove of value 
in conserving the nitrogen of the urine. 

(}. Since greater losses of nitrogen occur in the mixture cl 
cattle dung and urine, it is advi.sable to store cattle 
dung and urine in ae|)arate pits instead of following 
the prevalent practice of mixing them in storage. 
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I'hk Klicri and adjoining districts in tlic United Provinces 
])resent one agricultural feature rarely found in other parts of tlie 
[ivoviuce in the existence of considcralile areas of enltmulile waste 
land of excellent cpiality in excess of the cultivating capacity of tin* 
existing village population liy ordinarv methods. Such land is 
fertile when once brought into cultivation and ])resenta few 
flitticultie.s to modein implements ; but its reclamation by the 
local method of shallow hand digging is extremely laliorious and 
ex] ensive. Since population shows no sign of nijiid increase, no 
considerable expansion of cultivation can he cx])ccted except by the 
introdiK tion of more modern methods. Nor is the prolilein limited 
to the area returned as ■A'ulturable waste. " since it is the custom 
to ahondem rice fields after a certain number ol years, paiticiihiily 
near the larger river (the tjunjar areas), and to i'.llow them to 
tumlile down to grass for an indefinite period nece.ssitatiiig, at 
lireseut. hand digging prior to ci'opping. 'the reasons f(jr tlii.s 
st;.tc of affairs arc not altogether clear, hut many of the xillages 
are none too healthv during the monsoon and cuiisidciable aroi'.s 
olland are devoted to vougli grazing. The scstem ot lengthy fallows 
"hero laud is pleiitib 1 is readily uuderstaudahle. but. the common 
occnirence in the grass land of leguminous wild plants, some of 

( 3T0 ) 
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cionsideralile feeding vnliie. possihly indicates a further rea ,)i, 
tlie practice. Nevertheless, as at ])re.sent conducted, tlie s\ 
wastefid of land and of efforl . and it i.s abundantly clear that. ali i,j „ 
assi.stance of niorlern implements at certain stages, the cnii 
could control a larger holding and get a better return for his i ilio,,, 
Agricultural capital in these di-stricte is scari'e, and as the .uvn,.!- 
of the large estates would benefit by development it is cleai'K 
function to lead the way. 

Cattle, though mnneroii.s. are .small, labour for ploiioiiinj; j, 
scarce and mneb of the land to be reclaimed is excellent for ti’ai ii,! 
])loughi?ig. being miicli like English lea laud. These reii.'i(j[i> 
led to the deci.sion to juirchase an Austin tractor and siiitnl,].. 
implements. The plough u.sed wus a Ean.somes (R S L D-V 1,. 
two-furrow self-lift idoiigli. which was .subsecpteiUly replaced tv 
a tlireo-fnrrow (cojivertilrle two-furrow) idongh of tlie same tyjiv. 
with Engli.sli general purpo.se bodies. 

The first e.vperiments were carried out with the a.ssistaiue ii 
Captain Leo (of the Austin Company) at a sparsely popiilaud 
village I’eliawa with an adult male population of some .5(1 seal- 
possessing some oOb aere.s of cultivable grass land ii' taiily 
compact blocks. The demonstration was carried out on ,i tlcik 
of about 350 acres of grass land lying along the nortii hank ul 
the n River, including den.se patches of gandar [Andfiipiinv 
sp.), hnis {Sac.chai'Hi)i apoiitaiieHmy, patawu (SuccliaruM rHinfti 
and other deep-rooted and ob.stinate reeds amd brasses Tliv 
soil appears to be excellent light alluvium and, iu the ipinicii 
of local crdtivators. is capable of praducing fine ero]),s of lirv. 
sugarcane, barley and wheat. But the demsitv ol tlie k(ii'< ami 
(jatidur and the .scarcity of labour make hand digging impo.sulili'. 
At the beginning of tlie operation.s the .soil was moi.st and .^oft ainl 
the plough took up its work most efficiently, going tliroiigli tin 
tough reed.s, which in 2 daces stood about 3 feet Jiigli, as if they di'i 
not exist and making a furrow from 0 to 7 inches deep ami aliout 
to inches * wide. The soil was turned completely over and all ie«h 

* T]»i.^ i-uuJil liave bucii iiicre<ts(.-rj to I’J but the ’.vork woulil nut ha'-^ Ixi-;: ^ 

satisfactory. 
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„I,1 V, veils tlioroiiglily l)iiri('(l witli tlicir roots exp.isod. |i, soil ,,l 

•Ills iiuture and in tliis moist condition nothin^ a|i|):mniily ran stop 
til,, ii.u toi;. ivliiidi went readily tlirmigli oven loimidaiili' rliimps of 
with srnrcclv any liositation. I'lider tliese roniliiinns ilu- 
jiintor will lake throe ton-inch furrows with ease io tlio depth 
ivpuned. 

The plougli was next tried on a plot of verv haid vollnwish 
,.|,iv (piito impervious to the onlinary countrv ploiinh. nmi ,, 
iiirrow from 4 to 5 inches dooj). The land was covered with /ams 
iiiul the object of the trial was merely to test the ])owerand ('llicionry 
nf the macdiine, which it satislactorily demonstiatod. Afloi' the 
initial expcriment.s. work was continiiod at lioliawa by a soldier 
Iriver from the l.ucknow dcehnical School wdio had boon trained br- 
the Agricultural Department. The idea was to prepare for 
iilrivatioii as much of the land as possilile liofore the lirst monsoon 
diowers. h'or this purpose one ploiigliing itroved insnflicieiit as the 
.nlitiary country plougli ciitmot easily break u]) the turned over soil 
lifter it lias thoroughly dried atid harflened. and to do this cailiei* 
would be fatal as it i.s essential that the uprooted ii'ods should be 
coiipiletely scorched by tlie sun to prevent revival. It is neiessary. 
therefore, to time the first )>lotigliing so as to allow siiltieient 
epportunitv for the .second or cross-plougliing to be completed befoie 
the break of the rain.s. 

(to.s.s-ploughiiig with the same implement as was used tn 
ieoak the land is an expensive o])eration, .so a tandem disc hanow 
was tried but proved ineffective, as it failed to reach the liottom 
"I the furrows even with extra weights a])|)lied. It is ne.cossaiy 
tu do tills, as otherwise a eroat portion oj tlm weeds which ha\e 
hi eii turned over survive and will recrudesce. 

-Uter a certain amount of diving the soil was in good condit ioa 
for cross-cultivation, and prolialilv a heavy tractor grubher would 
I'liivc effective in removing gra.ss roots and leaving the land in 
lit Kuulition for the desi plough but as no suitable grubber was 
chtaiuadle in time eross-ploughiiig was resorted to. 1 Ins operation 
"as suinewhat easier than the first ploughing, and corresjiuiidingh 
dieii] I as more work was done for the same jiower e.xpcnded, and 
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it is certainly very efficient. The so'ls are thoroughly turn, d j,,,; 
broken uy) nnd the surviving weeds again exposed to the at ion ti- 
the sun. .And it may well he that this is the very best metluiti w),,.,. 
operating on land covered with Inns and gandar. If cross-pi. ■nolni,., 
i.s timed to he eomydeted at least 15 days before the rains lirea'j, 
practically .all the more no.xioua reeds are exterminated mul tl.p 
land can lie kept clear of them with very little labour. 

The land ploughed was offered to tenants on rent nr profit- 
sharing terms. The majority chose the latter by which tlie estate 
takes one-third of the yiroduce as its share of once-ploughed laiKi 
or one-half the produce of cros.s-ploughed land, the tenant doing ai! 
operations after reclamation and providing seed and taking tl.f 
rest of the produce. Tn most fields rice was sown at the lieginiiino 
of the monsoon. 

The yilots reclaimed were inspected by one of us in .August, 
Those plough, ed ouce only were more or less completely overrun with 
weeds tliough this iu ,n great measure was due to no attempt liaviui 
been made to weed them at all. The cross-ploughed plots on the 
other hand showed very little /wis- and gavdnr even in fields wliiih 
had not been weeded and were remarkably clean where son:' 
attention had lieen given to that oyieration. .Ayuparentlv one «nO'i 
weeding i.s sufficient to kee]i a cross-ploughed field clean. Hi-p 
had been sown iu liotb once-])louglied and cross-jiloughed ])l(its. Ir. 
tile former the ( royi was liaekward in weeded fields and prartieaH v 
swamyied * where no weeding had lieen done. The unweeded ero.”- 
plonghed ydots showed more forward crops and the weeded fifU' 
were qnite uyi to the normal of fields which have been long umlet 
cultivati jn. 

The whole area broken with the tractor was acres out li 

which ]9'79 acres was eros.s-plonglied. The acreage is iindouhtciih' 
small, the rea,sons being that fir.st the plough broke dow n and snnj 
time was lost in replacing the, broken part and then tlie tiart"! 
itscdf broke down at the busiest season. The daily amount of wnS 
done too was below exjieetation. due pnrtlvtothe inexiiei'ieu' 

* Abnorni’sl oiciinudlhis yeai. 
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,]ie , rh’pr. Some energy was wasted in Hip dpoinniin; hv world,,- 
„ vftered plots and plots whicli afiorded comiiarativelv dim t runs 
j,,,. duo tractor. Long narrow fields provide tlip dost coiuiaions I,,, 
longer the better. Xevertliele.ss sofa, as it -ops, tho 
j.xppriinent promises to be a success and to vield a satisfacioiv 
lotiini on the ontlav. The consiim]>tion of herosene aiiioiintpd 
tol.lid, tins costing Rs. 747-10-6. petrol (for starting) S', tins (al„mi 
Ps, 34 ) and lubricating oil. grease, etc., co.sting IL, gog 
■fl,e pav of the driver and cleaner for the whole period of rlip 
exjicrimeiit (including the time the tractor was not working on 
i„.(oiuit of the damaged plougli) amounted to I’s. a veiw high 
lit, me for the area ploughed even after allowing hu- moving ahout and 
e.Kpcriineiits on small plot.s. The estimated value of tlu' e.state's 
diare of the produce is Rs. 1.070. and thus tlieiu should lie a prolit 
of iis. 263 this year. The whole of the rent in future years will lie 
deal' profit as, but for this expeniliture. tliere was little liojie of the 
land being taken under cultivation. 

The aggregate ligures are disappoititing. the work done per 
dav is much below the capacity of the tractor (as \\c a.sceitained 
li\ personal trial again in hebrttarv). and the cost of petrol, kerosem; 
and lubricating oil per aerc at least oO per ceut. too higii.' 

The following analy.sis of the daily records is oi interest : - 
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Keroseut* consniTiptioii kept practieaUy eonstarit at 7 .ialt,, , 
per day. averaging 1'04 gallons per hour. From thi.s it is 'w;-,;,, , 
that the tractor was not developing much over half pouvr, 

twice sati.slied our.sehes by personal trial that it could ha\ i. |, 

d]'i\-en considerably faster and that under most condition.s ; f|, 
furrow ])lough .should have been used. 

Nevertheless., de.spite unfavourable circunistauces tin' j,.,. 
reiovered in the first year has more than covered the 
ex]ieuse.s of reclaiiiatioii. 

lielays due to first imideinent and then tractor bi’eahagcs 
been referred to above. Tliesi? were all dm* to lack of skill on ti;* 
part of (he driver but imi.st be expected. Too much stress cannoi i >. 
laid on the absolute necessity of a good spare psiri ser\-ii e if ahv 
agricultural tractor i.s to .succeed in India. 




Cerfain Tree roots 
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Introdi'chon. 

Owixo to tlioir iindoi'groimd natun’ ;uk 1 (MDiqiiiiativa 
iiiiUM AssibilitA' resiiltiii<> therefrom, roots oi jilmits luivc rereiveil 
'i>s attention tliiiii the aliove-grouml portions. .V (■()iisi<ler,ilile 
lunouiit of work hails from .Viueriea* where? atteiilion apja-'iiis to 
have been devoted to this sulijert from as early as tlie close ot last 
i(?ntury. In fndia, J)r. ('. A. Harbor. C.I.K.. the then Covcniment 
Botanist at Coiinbatore, starteel a series of .such studies iu 
ltllO-11. The ro'sults wcie. however, never published but got 
as.muilated into tlie teaching at the (.oiinbatore Agricultural 
College. In recent years, this subject has fieen receiving 
I onsidcrable attention from the Howards at I n.sa." 


Xeeh for a systematic sti-dv of roots. 

Tile I'omparative greater uniforinity obtaining in soil, a.s 
‘outlasted with atniosplieiic conditions, iinposi.s ,i ^leatci 
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iiilifonnitv in inodes of growth and structure of suh-s(H ,,, 
compared with sub-aerial organs of plants. But even s . t),f. 
adaptations are well worth a careful study. Man bun.; 
influence to bear on the plants he cultivates or the tic.. ],, 
grows chiefly through the .soil and hence through the root., y 
systematic study of the latter i.s. therefore, bound to l,c „j 
profit. Beside.s its obvious utiliti in Cjiiestioiis lelatiiig t(t ('iQp 
rotation, a study of the root systems of cultivated crop.s promi^e^ 
to vield vahiabli' indications on such useful characters as tilleiinj 
and drought re.sistancc. 


t'FETAI.V TREK ROOTS. 

\s t\ie result appaiowvly oi long ol'sowutlon. the man iu \1,, 
held has come to entertain certain ideas regarding the cfiect -,i 
particular trees on tlie adjoining crops. An examination of tli(. 
root si’stenis would appear to justify flic explanation ol .sonic iii 
these effect.s, largely on the lia.sis oi' competition between the tree 
1 'oot.s and those of the (-rop. 

The tainaviiid {TamariiKhis htdlca). for instance, ha.s iui ill 
repute for its .smothering effect on a croji of chohnu (iS'e/y//(-or) w 
cotton growing near it. The roots of tliis tree— oven tho.«e aridii? 
from the lower portions of llie tap root — 'show a marked teiidciii v 
to come to the .surface. The l•esll!tillg competition for pi ini fool 
and soil inoistiire to the disadvantage of the young chohnu mip i- 
obvious {Plate XVII, fig. 1).* The writers have frequently bcoi; 
able to overcome this by opening a deep trench nex: to tlie ti'co c 
good rime before the sowing of the crop. The ttcoii [iJehii 
Azadi i'(u:hia), on the otlier hand, whicii is known to be mucii nioit 
friendly to the crops in the vicinity, posse.sses a deeper root .'-y.'-ieiij 
thus eliminating the serions competition during at least the caihei 
stages of the grou tJi of tfie crop. liealtliy crops of chohim vi 
ragi {Eleusine coracana) riglit up to the trunks of iteem tree; 
arc often to be found, 

*Figiiir.* I anil 2 i.f J’lati. XVlI fa tie stua'li-s Ji.fiiit- hy Hr. .A. llarbtr . . li'H'J- 

and referred to in tJie iuti-oduction. 







Variefal differences in sugarcane roof-sysfems ; 
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SUCARCAXE ROOT SYSTEMS n lo 

Life U 

TJie bamboo* [Bambusa ar.ndmwea). w|,icl, has a varv b-ul 
m srd in lus r^peet, shows a close fell ot mots von- ueai the 
.a me thus effectively choking all othe. vegetation m ,ho 
,„c ,ediate mcmiU . It is interesting to- coatia,.t with ,t tt.e root, 
wcciu of tlic 1 ortia (Tkeqmi,t popubm) tree whicli is known to 

lie more tolerant. Hate X^’ll lio H sh<-u- , 

. .section ol soil 

equidistant Ironi a bamboo dump iind a J>,„tia tree It is o|,vi , , 

,lia- the deeper and sparser nature of the mois ot the latter would 
offm a le.s,s serious competition tlian the clos,. idt of smhace roots 
of the bamboo.* 

'free enthusiasts, espe.iallv when lecommeiulino paiticular 
sppeios for planting in a gmxlen or m, amdcnbural farm, would he 
well advi,sed to l.ear m mind the loui .sy.stem of the species, The 
null tree (PithecoiolBim Su„mi,y fur instance, uhich lias a certain 
amount of popularitv on accomir of its (piiek giouth, i,osse.s,ses'an 
e.vten.sive surface root system adversely affecting crops in irniiiedia'te 
vicinity. Plate X\ II. fig. 4 shows the olivicus comjictition between 
the advanced roots of this tiee and tlioso of a t omig cb' iniu cro]) in 
the neighbourhood which called attention liv an appearance of 
drought effect in .spite of the iiormal inigatioiis given. Sc (uvten.sjve 
is the root .system of this fice. that lecentlv a' paKicniatlv robu.st 
.specimen from an avenue of these was iouml mi evaiuinatimi to 
deiive the Inilk td.' its imurishment bom a well ko].t garden .situate 
on the other .side of tlie road awav fiomi the tree. 


SrUDY Df sl'o.VRCAXK EOOT.S. 

Sugarcane varieties, especially those grown in India. e(.ner a 
mr\ wide i-niige m re.sjieet ol morpliclogieal and plivsiologicai 
diiinictei's and conditions of growth. They include the thin, 
immitivc, liardy. ree.ldike canes of the Punjab and Weslern United 
frovinces. the medium i aiies of Bengal. Bihar and (.Irissa. tiic tliick. 
roll, juiev tropical cane.s of .Madras anil Bombav. varieties matm iiicr 
at varying periods from eight to fniiiteen iiioiitJis. forms growing 

Ol. '1. V. S(,it I,;,;. fj. ('(int-cJil 1:11 lull 111 illjttl'iull.- .'lilts lu-ai' lllf I'lKltii Cl llic 

'■'Silaiiii.,! an.l il,e liaiiiboc [Arjn. Ju"r. ./k/.U, .\1J, July 1917). 
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prai ticallv malor luai'^liy cnmlitkms ami others extremely siisee] il,|„ 
to water staeiialmn. The present studies arc an atteni] : ,,t 
discoverine arlaj)tations in modes of growth or structure ( : ttp 
mots in ies])onse to tliese varying eouditions. 

(ii) Effni Ilf ni.i-i r<iii»«'ii,i o)i root (lerelopment in angarcaiu .< 

In a romjjarative study, like the one herein contemplated, it |. 
lu'ccssatv to carefully assay the effect of all possible factors ntlie, 
til, an the one iindei studv oi caielully eliminate them. In lout 
deve|o|,iuent, soil lainditioiis, chielly te.xture and moisture coiilent,,. 
I’.xeit a mai'kcd iiiHiience both on the jdau and quantit}' of mot.-, 
(Ic\(!|o|iod. i late .Will illustrates the (‘fio<-t of different kind, s of 

soil on development of the same caiic variety. Figs, 1, k anil 4 

( 0 ,.:.. the roots of Xaaiial. t.'o 21 -t a, ml to ’il.'!) demonstrate tJie 
iiihibitoiy effect ol a stiff as ccmi>ared with a free open soil. Tlic 
curtailment cl the root sy.stcni. when moistiii'e is made aeailahli, 
w ithin a comparatively . short distance l)y irrigation, is illustrated hv 
Katlia roots in Hg. '1. The same variety when grown without 
ii'iigatioii diwelops a larger and deeper root system, obviously to 
SCI lire ail adeipiate siijiply of moisture liy tapping larger i rhir 
(•(intents of |■(.'lativel\■ di'ier soil. Jt follows, therefore, that 
ill a vaiietal .study of loot de\eh)))tneut the soil and nn istim' 
conditions should be ki'pr absolutelv uniform, 

(!:) Ilirpidilij of root drrelopmeio' after plaiding. 

The time taken by the set.s to mot after ])lanting varies , i-alv 
ill dilTcreiil varieties. Early rooting is a desirable char.'ii''! m 
cane ciiltivatioii. as it means: a (pricker estalilislimeiit of the jiiaiit 
with a con.sei[ueut curtailnieut of the jieriod of an.xiety forthe giirm 
during the early stages of growth. The different groups cf indig'ninii- 
(allies siiow ciiaracteri.stic differences, the Sa,retha and Jhm'afii ’ 
grou|)s showing a quicker mi t dcvolojrmeiit. than those ol rh'' 
Suiinabii ' and .Mungo gitaqis. the last being easilv the tardiest. 1 Ir 

1 hr- ''i«t-->lllr'.itli:l'. lit''' H !<ijiU‘<j is {Iji- ulii- li\ lip. I'i’.rl'cf (.1'//'. I '■ '■ 

l.'cl. Il'I'v'. 
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, 1 , elopmeiit of tho al.ove-gnmiul shoot is ,-losolv coiTohitod with 
th, t of the root. In rertiiiu r.ises. siirli as tlio Xaaiuil or some of 
tl, membois of the Mungo group, the root .levelopnieiit starts 
,1:0 after the slioois have eonie out of the grmiiul and mown 
a hrtle. 

In canes, tillering geneiv.lly <-ommem-.es onlv alter the slioots 
I, coin to give out roots, whatever may he the development ol the 
a‘t I'oots. 

(c) Phiii or lull, it Ilf the rools. 

\ varietal dilTerenee of con.siderahle imjiortaiice is |„uiid in the 
mode or plan of develojunent of the roots. 'I'his i.s correlated w ith at 
|(>ast one important agricultural character, drouglit resistance, and it 
iippears possible that it may be cotrelated with frost resistaiue ,is 
well. 

{\) Melhods of istnihj. In the earlier stages of the .studv the 
examination of the root .systems was based on careful dis.s(rli(iiis 
ill the Held conducted as below. .\ dceji jiit i.s dug x'eitiralh- down 
the edge of the plant and of snliicienf size to accommodate a couple 
of coolies. .Ml the I'oots ol the [ilant, l.o a specified thirkuK'ss of soil 
and c.xlendii'g to the right and left ol the plant as far as they are 
ttacealile. are carefully dissected liy trained coolies who. as the 
dissw'tion proceeds, place the roots as iiuk h as possilde in their 
natural positions. I he sy.stein is then phi.itogra[)hed with a. scale 
inserted at one, end. wliiiewashing the roots to .secure a contrast 
against the dark or brown liackgronnd of tlii' soil. 

A second metlioil a copy from .Vmerica ami used to a certain 
ixteiit in tliese investigations, is to dig a. deej) pit on tw o op])o;dte 
sides ol the plant, phn e eeitical pieces of tvvo-imdi w ire mesh on the 
plant side ol the [>its. in.seit thin iron rods thiougdi the breadth of 
Intel posed sod am! wash out the soil with water, d'he iron rods 
heep the roots niore or less in |io,sitiun and the system can lie 
' "in enieutly stiulied and jihotograplietl. 

third luelliod. wliii h has been reeently evolveil by the senior 
'•ntlior. consists cl jnevioiislv hiving the plot with horizontal layers 
'd "lie netting at suitalile heights, rciilliiig the excavatioms with 
the soil taken out, taking care to place the layers in the same jiositions 
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ill vliich the^• were tnken out. and growing the plants, whose Mior 
systems it is intended to studv, on these previously prepared p; 
For examining the roots, all that is needed is to turn the wate on 
to the ])lot and wash out the soil, when the root system, alone ,vil| 
he left, each str-aud more oi' less in the original pofsition being caunlit 
ill the me.shes of the interposed wire netting. 

Tlie first is laborious, expensive and needs considerable cave, 
The second i.s dillicult of ajiplication in localities where the soil is 
sticl<\- anil does not wash out. but. like the third, it is to a gieat 
extent jool-]iMioi'. It has the advantage over the tliird metiioil 
ill that it can be used ioi studying the sy.steni of any plant aiiywlieve. 
The third has been luiiiid to lie cheap and fool-proof but is applicable 
only to plants specially grown for the inirposc. It i,s sati.sfactorv 
enough in the l■l■lll])ilrative study of the root systems of difleipiit 
varieties of agricultural ciojis. 

(2j lkj)th of loots. Other conditions being similar, the tropical 
tliick canes posses.-, a root system distinctly shallower than those 
of the indigenous kinds, wliile difTerenccs are noticeable among 
tlie indigenous canes theniselvos. The varieties belonging to tlie 
Sai'otha grou]) show a deeper root .system than those of the Pansalii 
irrou]i. The nieiidieis of the IMungo group often show a svsteiV' 
deep as those of the Saietha gioiij). and this explains why some cl 
these have beim ioiiiid to be diotight-resrstant in parts of Bengal 
Biliar and tUissa. Mate XlX illustrates the dissimilarity in loi r 
ilevelupiiient between Katlia and Yuba belonging respectivelv to ifie 
iSaictJia and Pan.sahi groups. The larger and deeper rooted Katiia 
is relatively more drought-resistant. 

(3) Ilaliil of tools. Besides the relative depths, diffeicbcio 
liave been noticed nr v hat may lie called the plan or the habil h 
tlie roots. 1 late XX illustrates a lew of these types as disclosed 
ill a series ol dissections cairied out when the plants were three 
moutlis old, Iig.s. 1 and 2 rejireseiit a comparatively siiiallei 
root .sr stem, the iornior being better drstriiiuted than the latter 
w hich consists of a more or less compact set of roots goin,L' 

\ crtically down. Figs. 3 and -1 show a larger system, the individual 
strands being thinner and sparser in 3. 
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SUGARCANE ROOT SYSTEMS 

The depth and plan of root developinent described above bear 
aii. ctly on the level and cubic contents of soil tapped bv the roots 
.nil! are consequently ot obvious inqiortance in the ciilti\ati(!n of the 
(liilerent varieties. That the differences mentioned ubme are 
vaoetal, has often been borne out by their showing tlie 
dimacteristic differences not only when grown under Timilar 
roiiditions but under markedly different conditions as well. Ifati' 
yXI illustrates the root .sy.stems of two of the iudigeiuuis caties- 
8aretha and Chin — as dissected ont in three of the (fovernment 
faims in the United Provinces and in Coimbatore. It would be 
noticed that whereas there exist differences - cliielly in (piantit\’ 
of mots developed between the .systems of the same varietv in tlie 
viuious places, those of ('hin show in every ca.se a deeper and mori' 
vortical development than those of i^aretha. 

((f) Grossing in sngarcanes with a viejr tu improre the h/pe of 
mot sj/stem. 

The utility of the above studies in sugarcane hre<'ding lic.s in 
the possibility of iittroducing a desired type of root .system bv a 
suitable mating of parents. The study of inliei itance ol charactt'rs 
ill sugarcanes is complicated liy factors ovei which it lias not been 
possible to exercise much control : Imt in certain cases the writers 
have found it possible to introduce a desired type ol root svstem in 
the resultant ]5opiilation by a suitable cros-surg. I'late XXI I shows 
how in a series of crosses with the Sonth Indian thick caiie Velki as 
mother the resultant seedlings have shown differeuces in agteemcnl 
with the root .systems of the |iollinating parents. Tlie gra.ss Xm- 
clmnim sponlaneuM posse.sses a very deep system and most of 
the seedlings with this blood in one or other of the jiarents liavc 
shown a comparativelv deeper root sustem and pro\ed relatively 
more drought-resistant I'otli at Coimlmtore and in the Xorth Indian 
farms. 

(c) Cerluii! (iHutomkal feaiHres. 

riiese invesln'at ions have but ircentlv been eommeni ed. So 
far no marked dil!erence.s liave iieen notieed in tlie absorbing regions 
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of the lootH. The conduetitig regions liave often sltowii diffeir:,, 
iiicordiiig to t!i(‘ liiihitat of tlie variety. 

\'arietios i;ro«'iiio under dry condition.s liave shown ada]ttai;.,!i< 
tor iirritecting ascending sap in file Imndles. Sncli ada]itai iuii. 
take the form of a pronoimced thickening of ttie cell walls in (i; r), , 
c('ll layers immediately to tlie inside ot tlie endodcimiis, (2) thelin ni^ 
of (ells l)et\\e(m the ])ith and tlie vasiadai' region, and (,‘t) tlie . ,.lk 
round tlie vessels. Plate X.XfIf. fig. 1 sliows tlie anatom\- of sin I, ,, 
Kiot. 'v':,. of ( 'liiiniu'e wliich is aide to giow under dry corndifioiis, p 
is int(>resting to e(au])ar(‘ it w ith that td 8ahiiran])ur WJiite and Ynk;, 
gtown under irrigation and with that of 8ewari. a vai'ietv grow i)),, 
under rather tnarshy eondition.s round ahout Sepaya in Bihar, !t 
has lie.eii ascertained that the thiideening eon.si.sts of both sulunin 
and lignin. th(' former ap])arenrly to prevent the escajie ul the 
a.seending sap and the latter for meehanieal strength. Plate X.\l\' 
illustrates the anutoniy ot three grasses and throe agrienltiiiid erii|is 
growing in diy, moist and waterlogged conditions. The parnlleli.sni i.- 
ohvioits. 

Some of the other anatomical characters in wliicli ditfereiiK's 
have been noticial and now under stnd\ imdudo (I) relative tliickii,‘,-> 
and number ot e.xodermal layers. (-2) relation between the a.mmintei 
corto.N and stele. (3) relative cpiantity of intetcellulat ,s]')ace in tic 
cortex, and (4) presence or absence of a t'.rcnoiinced tliit keiiiiig c' 
the root hair tips. 



plate XXIV- 





KXPBHIEXOH OF J’RICKJA' I>FA]{ AS A\ 

I'jM ]'jR( i E X 0 Y ( ' a TT J J F ( K ) 1 1 
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X. h.wmantk. h.a.:,. 

Afpln,u„mt Onrmy. l),si,;rl K<Mm^ 

ni-RiXG the famine of I!)l8-l!). in a ,.:nri..l of extreiu.' Aro.s f,„' 
(odder in the Eastern Deccan, a metlioil n-as f.ii- the liist. time w. iE d 
out wlikdi allowed the use of prickly pear as a fodder for cattle on a, 
large scale, and which wa.s .siicce.ssfnl in keeping the animals in 
health. The method tt.sed was descrilHal in a Miilletin’ i.ssaed l,v 
Frol. J. B. Knight, in l!)2o. hut still a good ,leal of' .sus|ii, i,m 
remained with regard to the loddor. wlii,|i rc(|uired Imtlicr 
ilemonstration on a larger .scale to (-onvince cattle owners as to jts 
utility in famine periods. 

The famine (onditions uliich prevailed in t.lie Alimednacai 
District in 1 920-21 gave the ojtportnnity for a Inrtliet demmi.stration 
111 the value of prii kdy pear, and it wa.s decided to riin s('ver;',l cattle 
ramps ill the district. 'Flie cainj) at Kaliuvi. of which the wiiter 
"'as ill cliarge. was run Irom tlie heginiiing with piii kiv pear as 
llie principal rongh fodder. It was .started as a relief measnie Dv the 
Dullectot of the ilistriet. the .Agrieiiltiiral I tepartnient of tlie Boiidiav 
Fvesideney lieing te-sponsilde for the inanagemeiit. 

File Imlloek.s tor the eanip were ])nridia.se<i in the siiridunding 
hazaars at tin avemge prieo of Ks. 19-4 0 per aninitil, tlnnigh a large 
iHiiiiiji'r Wits purehased at a nnteli lower rate. 'Fhe to'ttil imiidier of 
rattle admitted into the cam]) was l..)83. The animals reijnireil ;i 
little lireaking in before tliev were ( ontent to eat prickly ])ear tis 

’ BomUii/ Dept. Agrl. Mull. 37 (192UJ. 
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tlieirr-liipf fodrler. lint in most cases they became quite accusi.,ni(.,l 
t(i it Avitliin a weelc. Tlie thorns of pricklv pear were burnt ..ff j,, 
tlie fuinace (n modification of the village blacksniith’s fu; lacoi 
(lescrihed in Prof. Knight's Knlletin. and then chopped into .mail 
slfce.m ^’aTiolls chopping devices were used, but most rl tK 
fodder was cut np in chaff -cntter.s. The chopped np pricklv pp;,,. 
was then mixed with the rerpiisite amount of cotton seed and fed tp 
the animals. 

The quantity of pricklv pear consumed per day hy a liullnrp 
which was not accnstrmed to the diet, was from seven tn eialq 
unnnds for the first six to fen days. .After this period, the animal 
usnallv hpgan to ponsnme more, the maxiimim quantity eaton per 
dav hv an animal heiim as high a.s forty pounds. Even witli tiii., 
amount there was no derangement in the animal’s dige.stion. 

Tt is nhvious that, owing to the extreme dilution of the food 
material in priid.dv pear, it eanuot .serve as a fodder alone, even as a 
maintenance ration. Fnifhermore. whenever attempts wore made 
to feed it alone, the animals almost alwavs scoured badly, hi 
order, therefore, to supplement the nutrients in the pricklv jieai' 
and to avoid the sronring action, two pound.s of cotton seed urd 
two to three ponnd.-j ('f drv grass were given daily to each animal. 

The condition of the animals on admi.ssion to the canip ua,; 
deplorable. There was. liowex'er. a rapid improvement when tlmv 
were brought on the above ration, and after two months or so t! ;v 
bcrame decidedlv vigorous. 

The animals were maintained in this wav from the middle of 
February to the middle of .Tune when they iveie .sold t: tlie 

pultivatnis of the district. In the meantime, the hiillocks wcr i ii>ed 
lor v.arions kinds of light and even hcavv work. The whole of tin' 
carting (jf gra.^s and food.stnffs for the. camp was done by the bullocks 
fed on jirickly pear. The pricklv piear itself was hrcught hy tlie 
same means from places five to six miles awav. and tlie cnltivatio'i T 
an areCi of land attached to the farm, wliere green foddei was ororii 
undei' irrigation, w.ns carried on hy the same ageiK'V. The.se hu t' 
disprove tlie local opinioit that animals led on prickly pear am at"''! 
.sc for work even wiien they are given concentrated foods with it. 



prickly pear as oattlk Foon 3(1, 

Out of thfi K383 animals broucrljt. in 

1 I IV “ "'P '■■I'np- most of tlipm in 



■ 'If " "''1’''“’- "" !.»..■ i„ 

at, on n( now annnni,. ]„ u,, 

poolonorten, ox„n,i„n,i„„ 4 ,„vo,l ,j„„' 

iliniontary canal as the result of feeding with prickiv ,,e „■ ' 

The daily average cost of food per animal in the camp.'incln.hnc 
the.nrt.ng and preparation of the pnckly pear, the cost of ,„tton 
-POtl. and the cost of the ,1rv grass given, amounted to three ami a 
hall annas per day or Its, O-O-ti per niontb. 

During the whole run of the camp, it, was noticed tliat it w-m verv 
fifKrult. d not mrpo.ssihlo. to bring n|.l ,,td weak animals iun, u„o,l 
rnmlitioii by nieaas of the ration potvitled. but that tlio.se whic!, h ,d 
net i.lreadv sntforerl from starvation could be maintained without 
hetenoratron and without mm h trouble. Young animals accustome.l 
thonrselves to the food quickiv, and nourished on it. oven when 
.-maciated before being bronglit to the cam]n As a method of saving 

Ill year.s of fodder fainim' such camps shoidd therefore 
oini entrate their (mergies (iii young animals which will nnicli better 
iv]iiiy t'lio bostowod ujioii tliotu. 
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HAVMOXD A. I'KAHSOX, 

<J} the I'tirii Slf'ilr t'l'lleilv iij .l</iiciiJli(rc iiirl Mechanii' Arts, 

Tnr.ni; should do u well-di'diK'd uatiouiU ))olicy in 
to ngi'iciilriipul rcseavi'li licraust' suoli loscan li I'clatcs to tiuostioin 
ol liiiidiiiiH'nTiil iiatioiui] iinjioi'taiH c' and the value of such vescairi 
to the vliole nation has lieen proved : liirdierniore. agricnltiiral 
pidhlems affecting the national welfateare heconiing move and imuc 
iiiinieroiis and com)ilex and ii'searcli must lie enlarged to eiiahli' 
us to c ipo vith then). 

The jiolicv should he to provide iimple su];]H)rt Foi tlie inve-ti- 
ealion of ])rolilems i-elating to the di'crea.se ot cost of prodii: ids 
farni ))rodii< ts and their more i‘llicieiit distriluition and inaiT'criri; 
the inipi'i.n-einent of their i'|inditv, f he eoirserviit ion of soil Fettiht" 
and the I letterment i.f I'ui'iil life. 

rhe ])olicv also shoidd lie to encourage co-o])ei'ation of .T 
liuhlic agencies engaged in iigrictiltiirid ittsearcdi. and to ])rovidr ini 
jiropoi supervision, enougli of each to produce the highest] ■■hd‘ 
ollicieiici- and not so muidi as to hanpier odicicncv. 

Sound arguments in plentv can lie given to supiioi't tii— i' 
statements. 

Til!-: TvipoiM'.txcF, OP Aop.icrLTrnK .\s Fr.\i>.\.\iK\r.\i. 

TXDL.STP.Y, 

.\liont forty per cent, of tlie ])opulafion of our counTia c 
engagcu ill agriculture. Tliorc are nearlv si.x and one-half iiiiHi'Si 

Head at the Presidi-iit. CnTu.-r. tico on the Agrioiillural Siluatinn. W’ashin'goiK Tl U 

'a.iiiiUT I'll, n.li'.;. I'lpviiittd from Science. 1421. 

( :t!rg ) 
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(li .! 18 . 3 ( 1 ( 1 ) fiirms, iiK-luiliiii- iM^rlv one liillion i.l) acifs. 

].v„ a farm is an indepomli.iit unit, anil the rhaiartor of (he lionies 
,,ii dipse fai'ins lias a jirolouiiil intluenee on tlir l•llal■al't('^ ol mir 

|]:lT .'ll. 

TIu' A'alnt' of lariu lands ts estimated to he oxan' si.\t\'-si.\ 
(ijlh'in doHar.s ( aon.o.lii). The value ol ini|ile!nenls and 
iiiai'liiiierY is estimated to e.xiced tliiee and onedialf Ifillion ilollars 
7. (l2l ). riie estimated \aliie of live-.-tm h is iieaiK' 
,,|ui!t liillion dollars ( S7.'.(!lii,:iil2.-I'.(ti). The total o.f ihe.se ereat 
jiAiotimmts is al)(.iiit sexanit v-eiuht liillion dollars ( ,'S77.‘.Il’.'i,'.»S!I.(i7:)). 

The valiK' I'i the tinniial produotion o.f imr farms fat e.vi eed.s 
rliiit of amv other iildiistrv. It is einiivaleilt to the value of all 
iiaintifaetures over the ousts of raw materials. The value ol laini 
|i!(iilii('ts e.xjiorted froin the I iiited States has avera.eed over 
twi’ hillion dollars ( .S2.ii(iL>.ii('ii.(Miiii per year the pasi ten rears 
and ( (instituted an ineraye of 4-T4 jicr oenl. ol all dome.stie 
i'X|ini‘ts. 

Ill brief, it is .siillieieiit to sa\ that aorii iiltnre is oiiv lareost 
iiidustiA'; it liirnislie.s ))raotieal!r all '4 onr Ined. ihe material 
I, a all (d onr clothes, the law material for the fairer ]ia.rt of the 
,!iiiimlaetuiin,»' indiistiies ol tlii- nation, ahoiit oiiednill ol the .nross 
iMriiiiios (4' tile I'aili'oads o! the eoniitiA’. a eonsmuptixe maihet 
le! neniir ciiedialf of all tlie maimfaetmed prodnots .mid on our 
iiinrkets and. la^tlv. a.m ioiiltnre Imiiislies a oonsfalit siream ol 
in-ad people who ciuiidtlv liiid iinsitioiis ol serviee in the yreat 
o'!!T!rs ol Poplllatioll. 


Reseaioh 
'lit nsearidi 1 


■: I'HFSKXT olio Wl/.vTlo.V FOR RKsK.Wa ll. 

has l,een aiiplied to all phases of human a. tivities 

I avnoidtiiirhasheen vehilivelv late in development. 


It lame with a orowino 
i!|']iivi iation that as lone 
iii’iii iiidusti'v and a.,v j 


nil (or the fiitiim of aerieiiltnre.- an 
lan lives a.arieiilture nmst he a ])crma- 
iiuist lie 


.1 1 II 


.••-ivi thh'H 


Hie jioliev of eiieonraoiii'i aerioiilttiral te^i 
^hitco .\ei'iiuitural exi>erinient stations '.m 


areli started in the 
ip- estahlished in 
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(''oTinpcticiit ami California as early as 187, >, in North Carolii!,; in 
1877, and in fiftr-cn other States prior to 1887 wlien the Hatch Act 
Ijecame effective. In lOi.ti the Adams Law wa.s pa.ssed. 
two laws loe lorinnl aclcnowledgement hy Congre.s.s that agriciiltiiial 
re-carch is an important national (piestion. Under each (tf tiicic 
law s evei V .8t.ati“ receives .s’la.COO annually lot agi iciiltiu'al lescair h 
making Sl.t lli.ono ftem the Federal treasury. State appi(i|i:in. 
lions for the same jan pn.se annnint to about tin ee million (h.lhiis 
annually. Research work in the States stimulated similar wurt 
in flic l'■edelal l)e])artment of Agriculture whieli i.s now bv far th,, 
largest single organization cnndiicting agricultural re.seareli, Tlak 
(le])a?tmeut gives attention irrincipally to prohdems of national cr 
i'(‘gioiial ehaiacter. anil engages in eo-ojieraf i v<' ro.seaivh woth witli 
Ihe State (wpmiment stations to a large extent. If. wonlil h,. 
impracticable for thi' Federal de|)a.rtment to care fo)‘ all flir 
juiiblems pressing lor sululion and wisely that is not attemptcil. 
The States are in intimate ci.iitact with their ow n problems and sa 
fill' as fimils pel-mil giv(> these ptoblems ]>rom))t and nsiiallv 
siillieient attention. 

Till' RMsri.Ts OF AoRICfLTI UAL R R.SF,.\P.('H . 

The lienofits ot agrienltnial ve.searcli are ,so well Icnown that 
it is Inirilly iieeessary to mention them, F'or e.xample : A fanii'-i 
])ro(l(ice(l ]iork at a. cost of lorty lour cents p(*r ])ound iintii ' c 
made use of iiilormatiou gained Irr.iu re.seareli and tlu'ii lie rednccil 
his cos: III lour r-ents ))er I’.onnd. Through instruction based apnii 
reseai'ch and widely disseminated to the farmers, one StaL h.e 
shown how to reilnee lossi's Irom the Ifi'.ssian fiv to tlie exti-ii'^ d 
twenty million bashels of wheat, in font' vears, and all this at niilc 
a nominal (‘.\])ense. Resinireli has made it ]>ossible to cnnlnnic 
giiw\uig imjtoi'tant ero]>s m seetions of the (-ountrc' cvheie shuic 
liest or diseasi" was turning tin' larmers efforts to naught. .Chiii* 
ten years agiitlie I nited States Senate sliowed that scientific rescaivli 
in the Depai'tment ol .Agriciiltuie. co, sting about five million dulha’' 
.inmmll\. had resulted in saving about li\-(' biinilred million dcifu' 
amuuill\’. 



A A'ATIOXAL I'OLK'V FuK AUEICfl.TniAl, KFsFAUClt 395 

Bouks I'ould lie filled witli intereslin^ stmies such us liou lJu’ 

oh -Alieat rust was disctivcied and a I'ciiicdv a]i|i|ied and how 
j('\as cattle icAOi was ]>lac(Ml under cuiitrt'l and is lieiii^ surcK' 
is.idicated and many other similar e.\-]>h>its. Add to all this the 
ill", ('lopnicnt cl iinpi ovemeiits ol animals and plaiils and ol acre 
(iiluiral methods oenerally, 

llesearcli is tliu foundation of our whole systi'in ol acrimltuial 
^,lllu■ati()n in colleges and sclnmls, through the Kxteiismn Service, 
and through tigricidtural journals and liooks. It also is the basis 
till icgulatoiy hiws and tJieir enlorcement. 

It wotdd be ini]K;.ssil)le to tell what would be the sitiialion in 
ilii.s countiy if agiiculfutal leseaivh had not been maiiilained. We 
know some of the must important improved varieties el plaids 
1111(1 some of the tietter strains of animals would lie missing. Some 
iliseases of animals and Icod plants would be rampaiit. 1 1 real 
ai’eas ol soil now producing erops would be barren, and the prodiietioii 
Irom still hil'ger areas would be lowered. I''armer.s would be paving 
111 ( 11(1 for their supjilie.s and .sume highly elTeetive marketing inothod.s 
Would nut be kmown. 

Mori; kksf.vrou is .ni:i;iikii. 

It is iinloituiiate that the researeli agencies ol the country 
ate unable to k'cop [nice with the domands being mad(' iiiion 
them. 'L'he experience, of the past, the jneseiit .situation, and a 
\iewv into the future emphasizes the neces.sity ol enlarging the 
'Vstem. A sound and elli( ieiil agriculture calks lor more re.s('areh. 
the development ol some phases of agriculture. r(.']ire.seiiting 
iiiilliulis of dtillars to farmers and to other citizens, awaits the 
eiilai'gement of lesearch activities. As the countiy becuiiies older 
and its population increases and (|uieker transportation is developed. 
Hew problems coiislaiitly a])peaL'. Some persons who are not 
iiiformed think we are doing ipdte well at the present time and 
.igiicultural reseaich might be kept on its |)resent basis nr even 
it miglit take a vacation lor a few years. But the genus and 
tile iungi now on their way to favourable locations throughout the 
euuntry will not pause on their journevy and plant food will 
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coMtiiiui' to 1 )(' (IcDioTcil wiicii rvoii.s cuiitiiiue to be taltoi 
the .■ioil. 

lieseiiivh ](i-ol.leiii^ iiiifilit !;o (iivideil into tRo gi'eat gi, 

The (iisl wenhi iiielude iTie new dillieidlies tliat are eoii^t i,t|v 
ai'jsinu and la' ovcMeoiiie to I\(‘C]) agt K-nltuic in its 

)iositlon. .'iirh as a new insect jiest- 'I'lie second w ould iii’ ln,l„ 
sneli (jue^tions as the iiiijiroveinent o| Cxisl ing iiiethod.s which im ais 
a better agriculi nre. Ib-igiua!l\' the .sci-ond grouji of (|iieo!i,i|. 
eonstitiilcil nio.st el tlee reseaich work jieriormed. More and i!i(;](, 
ijiiestiiins in the lirst urmi]) have bemi coming to the fnnit in lerna 
vears until now t!ie\’ deiiiaiid a \er\- huge jiart of the r('si',inT 
resources, 

Xew melhods hn- reducing cosi of production, the hi/ttc! 
distribution of farm pi-odiicts. and better methods of iiiai'keliii" 
ai'e soT'ely needed at this time. Tld.' is in the interest of the aNerasc 
citizen who iiuvs all liis supplies, because such inetliials will li('l|i 
to lediice fhc cost ol living. This is in the interest also of laiiin’o 
because better merlmds will iiiei'ease the profits of tanning, IJnth 
benefits are woirliwliile. Cut a chief reason for decreasing tlir 
cost III farm production is tli.e iinjiortaiice of holding lair posiiw 
in the markets ol tlie woili. 1 . W c ou.glit to get a better hold iipj' 
those mai'la'ts, especially in so far as certain manulacliired lani: 
■|)l'odii('ts ari' concerned. If wc wish to sell to (ireat Ibitaiii ai , 
]n'olit We nui.st be able to make a lower price than otlieis can na 
Me used to expori aiioiit one hundred fort\ million pounds ofchri 'i 
aniiuaily. lint belore the (d'ea! Wai these exports liad fallen * ;a'" 

or three million pounds. \'T‘ like to sav that we aie not t si ft 
ing i liei'se bci anse mil' largei jiopniatioii is eoiisimiing it all hut 
why did not mn cheese produetion inerea.se with iiiir po]ailatieii 
I he chief reason was lliat ( 'auada euiild do better than we l uiild d" 
111 making a unonrable price on cheese in the hlnglish maikcts 
1 he Iiun-Iime ol .siu h eompetitioli dejieiiiLs largei}' niion the result' el 
oiu research for superior and less e.xpeiisix e methotls. 

Out iiatmal resoiirees jdii.s our skill jdus our sliijipiiig ahilitv 
are in eomjietition will] tin. natural resmirees of other i oiiiitiir' 

1 Ills then' skill jiJiis their shipjiing abilitx' pin.--: their elieapei hihuut 
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rtliii l! involves lowei liviiiLf stniuliii'd^; Tfwt. e • r .i 

uv must depend cliieflc u),„i, our ^u])eiior k,ir,«-|,>dne Some otimr 
,o,;ntries have as uood resoiiivo. .s mim. Soumtime. 

t!„.v are even better berm, se of virgin lamb. O.hor eoinitne^ 
have as fiwoiirable transportation. Most oountiies have . heaper 
lalmur. We must overe„iv:e their adv.mta-. bv Imouledne 
vdiivli must be developed rhr(m(>li reseaieh. 

Wlien we find an eemioinv infeediimor .mm.e method of red,,, ini; 

per busliel or when we invent an improved, harvester or nerlei-t 
a she. (,r when we finrl nmre direer and oHieienl m"tho,|- of marhetine. 
«T lU’e alile to reduce our selline priee and 1 liiis .stmiiethen oim 
liel,l 0,1 foreign markids. 'Wlien we allow a mv-srerious , lisea.se 
ei' iuoflieient methods to inermise the iiriee wi' niiis, as|; whether 


wo are losing cnir Imhl on fcireiL'ii markets. 

We must not torgel that in other eoiinlrles strenuoiis elTnit.s 
also are lieing made to devise better methods throneh iv.seaivl, in 
ei'doi to take the foreien markets awav tmin im and even lo im ade 
,'tir lioine markets. Tims far we have developed onlv a baekeronnd 
oi inloi’ination regarding tlie great ceonomje pnestion.s. We havi' 
liai'dlv crossed the thrcsliold in research eoneerihiig the .idaptathm 
nf production to rerjuireinents and other such mva, eeononiie 
I'lohlenis. 


tlflipi vitally inpiortant suhiects waiting to he studied a' ihev 
iloserve include the refoiestat-ion on farms and the beiieimeiit 
ef nii’al life. 'I’liere are many questions lelnting t,, th.e eomlori 
anil ha])]iines.s of people wlio live in the eoiiiitn' that are hei-oming 
I'On.sta.ntly more acute. Tlie.se inehido the whole si'here of the 
wiirk of farni women. The failure to solve these qiiestiens i-. c sult 
mg 111 some, ot tlie best of tvne of fanners moving Irom the rininti v 
to the city. .Mneli neeihs to be done to show siieli people how to 
make eountrv life as satisfaeforv as eitv hfe. 

bill' otlier of manv verv iiiqiortant problems in need ‘d resean h 
mav be mentioned.- the conservation of soil fertility, lids is 
till' most impoitant of oiir natural resourre.s. It is easily removed 
hut not easilv replaced. AVe gather crops very niiich as wc harvest 
luiiiber. Mo.st people know how wc have aecomplished .'Ueh an 
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(‘iioniioii.s pi'otliictioii ol liaulit'r (liifiiij> tlu; past lew deeiules. 
.'-iiiipK' went into tlie forests wliieli liatl required liuiidreds of \ < 
fii erow and we took flic trees tliat were wanted and even ean 
Sl ant eoiisiileralion to tlie welfare of otlier trees wJueh might li, v;, 
lie(oine useful in later years. We liave not eonsidcred Sdiv 
■■^ iieceediiig gener;itioiis will get tlieir lumber. We have proeci Inl 
on the basis that we uiiglit as well take it all. We point to imr 
lumber kings as cxamjiles of great busines.s ability. What will |,(, 
said ol iJii'in fifty yinns from now when the peojile oi that da\' \mi)t 
lunih'e)' and iiiid that the aeeunmlated growth of ecntiuies owr 
large areas has beeit destroyed by our generation and even witlinui 
imu'h effort to start new trees for use in the future i (.)ur eei< al 
produetion lias been earried along on about the .same lines. If 
present praetiecs eontirrue this nation will awaken some dav to the 
tact that we are more like arid Itlgypt or Babylon than tlie wuiiderhil. 
fertile count ly that our historian.s tell ir.s was diseovereil In 
Columbus. 

I' uithermoie. we are allowing maiiv .square miles ol. aiiiid 
bum land each yi'ar- trr be waslied away liv our stJcams, This 
erosion su])])lemcrite(l by surface wasli amount.s to liundietle ei 
millions of tons aiirurally. these losses rejiresent stujjenduiis t aliie' 
whieli (loiibtless could be largely icduced through fur ther researelj, 

Xc one crui tel! wJiat uonderlid impiovcrnonts in agrieulriiie 
nray be revealed in the futriie. We ea.dly think of po.ssible fiiillij 
advanees along the lines we krtow aboirt fmt thc.se may be iiiadr 
seii.uihiiy oy other arlvaiiees that we earinot now even tliird: nl. 
tiome persons believe that beneticial chairgo.s are vet to corn.; in 
agriculture which arc iiu !e.ss piofotirul tiuin the changes iii lnii;.<- 
poitatiun caused hy trie Hyttig machine or in communication causi’il 
b\ the wireles-s telephone, iho.se two improvements are cpuiii 
making but were harally within our range of thinkrng a HCiieratiuii 
ago. 

I Will not be .so rash as to suggest that a tin Lizzie ever w!l 
f,i\c milk, but I will predict that some day power fur the laim w liii li 
now con.stitute.s a chief item ol expense will be obtained clicapi' 
irom the winds that blow over the laim. And with this clieap power 
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I ,| edict that .some (Irtv w uill jiroduce the liesl ot Iniililiii'i; iiiate- 
ji Is. at lowest co.st, Irijiii aliinwt any soil. It iii.iv he aliiiiiiiiuin. 

I will puslict also that il our plant and animal e.xperl.s aie 
„i .en reasuinible, snppuit they will lind. in good time, new and go<id 
tr. ;|s now untmown, and it onr eeunoniists atsd other e.xpeits ari' 
..[.eii reasonable sup])0)t they will .slu'W how onr cities ma\' iie 
, [.filled of an abundant supply ul I'arm pruduets at all times anil 
jt co.st reductions that will e-xcced previoms cost rednetioiis I hat 
liave been so welcome to both laiineraml eumsumer. 


DkVEI.OI'.MK.N’T of a FOl.lCY. 


We shotild no longer delay the dcvelopiueiit ol a iimie eompre- 
jioiisice national poliey tor agriciiltiiral ro.seaieli. It should pimide 
fur litieral ferlera.l and .state iiiiunei;i| support. Tim best recent 
testimonv comes Irom the Congrcs.sional .loini: roniniissioii of 
lieiiltiiral hupiirv (t'o/n/re.v.smm// Hccurd. Derenda'i II. I!I2I, 
|iaae 4'21). Meiubeisol this ('ommissioii after a long and tlmroiigh 
report as follows; : 

■■ Agricultnic is subject to special liar.atd.^ le.'nlling from llie 
weather and climatic cciiditimis. .oiimal ami iihmt di.mases and 
iiboct pest.s. These li:i/.aids reduce iarmijig to a gigantie gamhle. 
Hilt methods of production can be adapted to the end ul reduniig 
losses from climatic and weailrer conditions to the minimuin. 
Phmi and animal diseases and insect pre.sts can, to a cenam degree. 


lir nmtrolled. J^ut the means and the inefimd of reducing or 
ronlrollinglhcse luma, rd.s cannot be worked' out outhe (arm by ilie. 
individual farmer. The iiivestnicut even of the largest is not 
sullicient to permit llie maintenanee of the (iigamKitioii necessary 
loi the studv and formulation of these means and methods. A 
Vroeramiue of agricultural development therefore must melude 
livevisions, for an expanded and eo-ordinated piogianime e 
laaciical scientilic investigaticn. through .State and Xationa 
departments of agriculture and through agcieultural eidlegcs am 
miiviusities. directed toward reducing the hazards of climatic am 
weather conditions and of plant and animal diseases and insect 
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One stroll” leiisoii for using' jiiililie tiiiids to support agrimp 
tural reseiui h is tliat the knowledge to lie derived should be ni,,;iii 
avnihible to everv fanner tlirougliout the comitrv who wants ir. 
It slu uid never lia.p])en in this coiintrv that knowledge relating i,, 
agrieiiltunil prodiietion shall be limited in its application to pri\ n,. 
interests because it was developed at the exjiense of those interests. 
It imn mJ- be im]iro];er in otlu'i' lines of business for individuahs 
nr concerns to liave a inonopcly on knowledge and thus ciiahk- 
them to deveh,]) a Imsiness mono]ioly. But this aliould never hy 
(lossible in agrieultiire. A corner-stone cf our luuiomil strengtli is tin 
independent farm families who are able to maintain tliemselves ni; 
an independent basis because exerv farm.or is entitlei! to know all 
of the seciets of his hiisincss that ancone knows. 

Al'l'HKCIA'rjO\ m' AORICI'I.TI RAL RlCSKARtUi. 

(I) Wliat sliould he insured first m a national jxiliiy; 
Agricultural research needs tir.st of all the appreciation ami guoil- 
will of the puhlic. I'litil this is given the rescarcJi will he lieavilv 
handicayiped. 

Setretarv of Agi’icnlture Wallace declares that reseaicli 
the basic work of his dejiartmeiit and it is reseau'idi tlnit little hv 
little is erystallizod into agricnltiiial progress. The ])ublic sliouid 
get this idea. The ( migrcss and legislatures .sJiould Inivc it. .\ i 
intelligent ajijrre.ciation ol agiicnitmal ruseandi, especiaJlv aiiii.iig 
leaders and public men. a genuine ri'sjiect for it, an niKlerstaiidiii.L' 
of its importance and its leiiuirements. are the jiriinarv essenfi in 
developing an effective nat'onal jiolicy. Such an apjirec:..; ivn 
exists to-day luitin a very restneted sense. Belief in the iinporras' r 
of reseaicli is too miich of an ah.stract character, an acknow ledgeiiiei'.t 
that it is useful in a general way. an acce])taiice of the fact that ir i- 
(lesirahle. but 'aithout real symjiathv for it or nmleistaiidiiig of 
its requirements. Thus the pmblic tails to demand it in ordei that 
the nation'.s interc.sts may hoiielit. One thoughtful .student give.' 
as one (d the reasons for advocating national siqrjiort for agmil- 
tnral research the fact th;U national appmiatioii needs the .stiimihis 
c! direct intcre.st whii li comes with the discussion ol the sidijecl 
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jr tjio halls of (ongioss ami Iho luakinii of aii appropriatiiiii. TIkti' 

ho\vev(;i'. otlici- and hetter aiguinpiit.s. 

An iiitclligent appieciation of agricultural research is not 
eMilenced Jii any larg(> wav In- the recent action of Congress, let 
ih say a verv few ineinhers of Congre.s.s, hy which the puiiilication 
oi two periodicals in the interest of a.gricnlluial icsearcli na.s 
,Hiklcn]y ordered disccnitininal a.long with a lot <4 other pnlilications 
ol (piestional)l(i valin' nnjst n| which hail developed dniiim i.i 
>0011 after the war jreriod, I’liere is oncuiiragemeiii inthelacf that 
Mjiiio leading ineinhicrs of Congress were not infiii-med as to what 
was oecuri'ing liut now realize that: a serious iiiistal-;e has iieeii made 
and are ready to hel]) eorreet it. 

Ivs.sLXTIAL.s FOI! li K.SICMHII. 

Well tiained men and ain]i!e I'limlsare the e.s.seiitials for le.sean h. 
ft slicnild lie a national pi'licy to train and encourage in everr wav 
]io.ssilile the riglit k’iiid of men and women and to snppiv funds to 
meet their vca.sonahle needs in ri'seareh work in the interest of 
iigriculture. 

(2) Efforts sl'olild lie inaih' always to etieonrage \ onng men and 
women who have ahilitv and inelination of the right kind, to ]>re]iare 
themselves for re.sean-li work. iSjieeial scholarships and fellowships 
dioiild he jiruviiled liv the agricultural educational institutions to 
eiiaiile .sucli persons to coinplete their ftuulameiital training ami 
later assistantshijt.s slionid he jirovided to hriitg tltem into lielpiiil 
I'oiitiu't witli oldm- and well-trained investigators and due credit 
rliould h(' allowed lor their own elfurts. As they advance in ahilitv 
ami ill getting evorthwliile resnlts their coiiijicn.satiou slmnld he 
I'easonahlv im reused, ( are slionhl he taken to make this eonipeu- 
siition as attractive as is provided lor persons ol eonesponding 
ahilitv and sereice in allied lines of work. Eailiire in this respect 
Hi recent vear.s has resulted in heavy lo-sses from tJie laiiks of re, search 
"urlcei's in tiie f Jepartinent of Agriculture and in State e.xperimont 
'tatiiin.s. During a jieriod of ahoiit si.\- years, ineludiiig the war, 
there was a chuiige ol nearly eighty per cent, in the scientiiic iier- 
soiiiiel enii’ae'ed in aitricultuiai research tliroiighoLit the countre. 

DO D 
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V;inv III the vdioiliX'i- men went into we, r service, but the 
looses f,i iiei'ii ult mill reseiiieli e;iine from the I’CAsigiuiticm of ul :,,r 
nil'll who to.ek other more renmnerntive jm.siticn.s. 'L'lie (i\,,i. 
fill'll liiis been exeec'ilingly liirge .‘■iinee the war. On thi.s ;ieeiti::,i 
mill u itimut redeetion ii|Min those, who liave eontinuecl in lese.U 'li 
wink' or who Inive rereiitiv gr.ne into that work, it muat be admiiirMl 
I hat n .seai'eh to-ilay. iiisteail of lieing the strongest link in tlie eliain 
niiiile up of I'l'seareli. eollege eilueation, and exten.siun work, is iIjp 
weuk'est link. Reseiii’eli is: the least able of the three to meet tlie 
ilein.inds it slionhl iMre for. 

h'linil.s fill the snpjioi't ol agrieultiual I'esc'iireh as now avail, ihle 
lepieseiit siieli a small pefeentage i.d' the interest.s eoiieerned thiit 
they me almost negligil'le by eompai isoii. d'hey repiesenl a 
iniieli smaller per eent. of v.iliie ot output than is so expended iiv 
many a niaiiiifaet iiring |)lant in tlie interest of it.s oitt])iit. 

(.'!) A pi ineipal leiiuiremeiit as to funds i.s a.ssuiaiiee of pcu'inu- 
iieiil iueome, W'ithoul .sueli as.suranee strong men eamiof he 
iiiduied to |iie]iare theii'seUe.s adeipiately for ruseareli nor eiiii 
fiiey lie letained in tJiis work. 'I’oo olten it lues been iieecsssiirv tn 
stop important exfievimentiil work boi ause of faihiic to eontinif 
iippi'ojiriatioiis, \o oiu' ean tell what losses liave been siifterei! 
beeaiise important pi'ojeets after lieiiig conducted for an e.vteiideii 
])ei'iod oltime had to lie diseontiniied with the failure of apjiiopri. - 
tiuiis befoie tlie liini) lesiilfs had been seeured. 

(f) As agiieiiltural reseaieh relates in such );ii'ge meas'iii'e in 
natioiiiil ]iidlileiiis and the work done in one State is of value ii' in Uiv 
States and as anrn iiltiire is snrli a large tactoi in all business is 
riglit that natioiiiil binds shunhl be lesecl in jironioting ugrieullnnil 
researeli in the dillenmt States. \ jireeedent has lieen furmslieil. 
and a natuiiial poliev fei iigrieultiiral research should provide hn 
enlaining these iiiitionui a]ipii'ojjriatioiis l)v .simill iiiciements tm a 
lew years until they have leachecl amounts eommensurate "sili 
])iesent .lemaiids. as siiecitied in the 1‘utnoll Bill which wniill 
provide fifteen thonsanil dollars anmuillv adiiitional to each State 
lor experiment station work and an adilitioiuil ten thousand each 
' ear until the amount is eighty-tivc t]iou,saud dollars. 1 
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aj:propTiations would lie oquiviilont at the start to leas than one r.uit 
prmpiVu per year and would finally ineroase to afi.ait fiau eents 
),:■ capila. Tins measure, or other similar leli,.!, sluaild l.e eiiaete.l 
a. ^onn as pnssifile. It, is prelorahle Ironi the stand, loim of eliie.eiu v 
tn make the appropriation with the lewest (.ossihle i-ondirions ns 
was done in the Hatch and Adams Acts, ratlan than to ,,nilinne 
the requirement for ollset funds, as junvided in the Smirh-hev..r an, I 
,'^iiuth-Huehes Acts. .As eniiiimreil with the l■'l■deral (doetiinicnt 
it seems that the States now are carrying their full shai,’. 

Ill considering appropriations fi,,' acricidtiiral iv.seaivh n is 
well to remember that when onr la.xes are increased for ihis pmpom 
our involuntaiT taxes, nr those whieh are levied I, p, nuns Iwvonil 
uin control, are decreaseil mane times more than the volimiarc 
taxes are increased. 

( '()-ni’i:r,.vnoN anh .sfi'i'p.visio.x. 

(.') .\ national ]Kilicy fiisterine aericultuial re,s,',nr,h .should 
]iio\'ide for iiioie ilelinite and constriii'ijve co-o|,cmtioii he le.sam'ch 
aiiauicies than noav oldain.s. 

((!) It must provide also lor (pitain su,rei vishui to assure ih,' 
pnper use of jutlilic funds, anil this is e.\]weleii and wcl n.ineil.' .\ 
masoiialile amount of co-ii])eiatioii and supervision is stimulatinu. 
.\n exces.s is deadenine;. 

(7) .\ more deliiiite aoiieenient on the fiidds to he occupied la- 
the 1 feparl niciit. of .\<;ricnll lire on the mie hand and hv the .^late 
I'.xperiinent stations on flic otluu- hand. I'illi heller I'ooiriliiiation of 
'vnrk and a hiiyer nri'vision for joint effort, should form .-i jiait 
"I till' jMiliey for further develojiiiie aerii-iiltliral ri'si'ai'cli. Such 
a definition of fimctic'ii and joint rdforl would uaiard ayaiiist urn 
'Ifsiralilc du]>licatioii and would result in hetter diiectcd cIToit:. 
Details should he woi Iced out hv re,)r(>,sentaU\'cs of the Secretary 
"I .Vprii (iltiire and the ae-riciiltural colleges and when ,iriipeil\' 
ii]i]iioved slioiild lorm a fiindaniental law. Once each year this 
iiiiut agreement shcul'l he ronsidered hv duly chosen riqiresental ices 
ter the purpose of malcini; if more ,)erle('t. .Amimi; other things. 
It should proc'ide for the wise si'leelion of jirojects lor iiiwstieatiun 
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and for inviting .-xrioi'inient stations in difForeut States oi tli« Fed. ail 
Dopailinent of Agrieulturo to give attention to different phases rS a 
project ref|uii'nig invisstigation at different ])laee.s. All proje ta 
should he hiieilv hut clearlv deserilied and recorded in the Depau. 
nient ol Agriculture at Washington and all interested per.o.n, 
should he uiforined as to the kinds ol work in progress. From tliia 
to tiiiKc at least oni e a year, llie progress of eaeli ])rojeet shoiihl 
nlticiallv i.e])orted and eheeked. When a project is undeitak.ii, 
work on it should continue to a reasonahle e.xtent until it is finislu il 
forniallv set aside, and eare should he taken not to provirle h,r 
starting ne\\' pro|ects lor anv lahoratoir oi station wlien it has tcc 
uuinv projerts unlinislied. 

(S) While a national policy foi' agricultural re.sean-h sliiml'l 
not cuter the details of loeal adininistration. it slionld eneouvagc 
the |v])(>s of organization which wonld he most cflieient. 

SllAl.L wr. llAVr. .'.MI'LL .tcRICl'I/rrRAl, RKSKARCH { 

.Vn effort has hcen made to siiggc.st a pieture of oiir countiv 
as it would he without proiieriy stiiiporlod agrieulUiral roseaicli, 
and again with such lesearch. Il rliis work i.s pro])eily develojicA 
imiicultuie will continiie oil a lorniaiient and ]'r(,iiitahle lia>i- 
in the face of evei increasing olisfacles. .\iid tills nation with a 
.strong agiiiailtiire will continue to liuiush its own great eoimi’oditic' 
which come lioin the Imins and will iindit further from large sale. 
()! tlie sur|)his in (.ttlier coiintiies. The lime is ripe for stimulalmg 
a natioiial policy for agiiciiltiiral reseaudi wliich will contrihiiic tu 
this great end. 
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TfiKlatter part, of l!»2u tlu' iuitlim' ))ul>lish('i! in the ! HUnuiiiitiiid 
dii’jitf JoiirHrtl. under this .■^anie title a tesiinte ul tlic experiments 
in all parts of, tire .sugar-priKliicine \vrri.'l(l mr tlie wirltli of (xriie 
middles. A low luontlis a.go l)i. W. Iv (.'toss pulilislied in the 
/i'r'ms'tn, InduMeinl >i -Ir/rhoin ilr 'I'luiiiii'ii'} the olhcial (iigan of 
the Tueumdn (Argentina) Sugar K.xjrotiment Station, tire I'esnlts 
troiu another (.•r(:)|> of tlio plats of four distinct varii'ties tvhirdi an' 
ficiug tried out with varying distances liettveeii the rows. It hits 
liM'il thought atlvisahle to inelude the.ee results, whir Ir if nray he, 
eiiil e>i- pas-'KOrf onlv voiil'y tire eoneltisiotts already tOirr-lrerl ht tlie 
ptevious ])a]iei. in a short review of this itn])ortant .srrhjr.'( t. thus 
litingiiig the nuitter t’rnuplete'v up to date. 

As we pointeil out in the eitrlier iittirde on this suhjeot, for 
I'licli kind of plant nnrl soil th.eve should exist a thmrrotieal rrra.xinmtri 
at the agricultural vicid olrtaiutrlrle, or. hi other words, each e.laa.s 
nf soil irreat li uird every r lirnate U capable, under ideal r-ondttions, 
of ])roducing an exitcl maxirnuin of let ii.s .say well <levolo])ed 
snoarciine.=. for example, rttid tliis maxhuum can Ire olitained 
mile under optimum cliiuatie ermditmus and with perfect cirltiva- 
tiori Uso most natirrallv. this maxitmun will he .secured only 
tlirorrgh rtu ideal spacing of the plants which will allow each one 
to attain Its hmv/oprrrc/rt and eru'h uintol area to i.roduce 
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tlio po??il)lo luiiiibpr of tltot'oufjh-hj developed paii6s, ITi i i p 

it is Incrical that too suiall a space lietweeii our cane rows n 
incvitalilv result in too largo a nunibor of ftuhnormal canes, 
excessively wide middles will probably produce splendid indiriii.„ii 
spiThiifUK of .siigarcanes. the reduced number of which will :,ij| 
lo !_d^■e the tonnage obtainable from the tlieoreticnlly ideal mini Ik.] 
of ])latifs of uormid development. All e.xperiments on the subjei t 
are, natiirallv. aimed at determining for distinct zones and distiiK t 
varieties ju.st the .spacing which will jirodiice the largest pn ,ir,, 
\-ield at the smallest pt-i /on cost. 
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In the piovious article attention was (irst called to the chosh 
experiments made by T)r. W. f. Stubbs in Tjouisiana. in investitcr eg 
tills point, these experiments dating back in ISSR.’ Table 1 i< 
a composite of the rcsalts of all of Stubbs’ distance (‘\])eriui('nl'. 
as .shown in Tables, T A [ nl our earlier ])a])er. 'I’liese exjieiiiiienis 
were all made with the Louisiana Striped and Purple canes (f'/av/'/iee) 
and the cane planted in rows 3 ft. apart gave unilormlv the hen 
tonnage |)er heitare. although the imiease over the o and H It. 
tows Would work out at only about one (onja.'r acre - not sulileieiif 
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to ^ ompensate for tho additional plant cano roqnirod for tho ,no,o 
„aioivlv^ spaced rows, partu-nlarlv as oanc is seldun, .o.rricd 
|,t‘ ond first year stubble in the Pelican State. 

The lowest yield per hectare has boon given' by the R ft row. 
wluch IS matiifestly an impossible spacing for this h'pe of cane 
at any rate, on account of the large tuiniber of late cultivations 
nc easary for weed elimination after the narrow sitaced middles 
are entirely covered by the almost overlapping cane and als(, 
because very widely spaced cane offers less physical resistance ui 
frost than closer-grown plants ami this i.s an impot lunt consideration 
with Loiii.siaim’s adverse winter climate. 

It is notable, too. that tlie 8 ft. row.s. contrary to general 
opinion, have given cane of the lowest sugar content and” )iirity 
and highest glucose ratio. There can be no doubt, however, in 


the mind of any nli.servant ))erson closely a.s.sociated with .sinnir- 
eane tliat this huge grass i.s a .wcmWe plant and develops best under 
normal conditions of spacing. The rapidih- with which any verv 
much thinned out canetield will entirely die out is a eonimon 
nliservation among cane agrienltnrists. 


.\fter the 8 ft. rows the 4 ft. ones give consistently the poorest 
losult.s in all of tlie.se Louisiana c.xperiineuts. .As no impleiucuts 
f'oulil lie got between the 3 and 4 ft. rows no cnltivation was given 
tlie.se middlo.s in any case, and it is probable that, while the addi- 
tional number of rows per heetniiMvith the ti ft. rows compon, sated 
for this hick of cultivation, this wa.s not the ca.sc with the 4 ft. 
tows. It i.s likewise noticeable that the 4 ft. row.s also gave juices 
111 second lowe.st quality throughout. As between the agricultural 
vield or analyses Ironi the other three setie.s there is verv little 
indeed to ciioose. and the eonclusion is obvious that, eoiisidering 
the increasing iiumlier of light cultivations nocessaiy w'th widening 
mid(lle.s. tho logical procedure indicated by these results is to select 
the nairowe.st middles consistent with the entrance of projier 
cultivating machinerv since, in those days of increasing hilioiir 
troiililes, a return to the oh! methods of hand cultivation is totally 
umliinkable. Mechanical cultivation is eftlciently accompli.slied in 
h ft. middles, and these row.s close sufficiently early under normal 
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oonditions to tiuto fi i^ront iiuiuI'pi of light middle eultivii: ,ii^ 
ininceesKarv. 

Up to the time of the alinvo-desrrihed experiments . 
Uouisiana jilanters used fi ft. low.s. hut 5 ft. rows were alii;i»u 
iiiiiversallv adopted after the. results of these extensive tests hi,} 
heen jmhlislied and di.seiissed hy Stuhbs. 

There is a faii'ly steady inerease in uumher of stalks per lieerai(., 
as is to he expeetod. as llie whitli of the middles deereases .ii),] 
the nninher of rows per heetait* inerea.sos and in this ('oini('.’.:i(,]j 
,'^tuhhs makes an interesting and pertinent ohservation. He liiiiml, 
after enunting the nninher of eanes ]ier row at the time of throw ino 
the first dirt to the cane, at lay-hyandat crop, that many cane.' 
pei'ish due to lack ol ,s])aee for growtli. 'I’liis Was jiarticiilailv 
iiotalde in the stiihlile cane with nariow niiddle.s, the (aaiiits 
demonstrating that oh ]>ei cent, of these canes had died hcfuiv 
reaching inatiirity. .Many canes measuring 3 ft. in height woie 
found (lead at cro]) time from no other a])]iar<mt caii.se than tiii' 
lack of room for development. This ohservation e.xplaius how it 
often occurs that a poor stand of iilant cane may produce fairlv 
good stuhhle. ])auticnlarly with stronglv ratooning varieties. 

In Hawaii, H. Ih Blonin ’ alter his UHil e.xperiments will 
the Lahaina cane. i»iantcd at 4. .i, h and S ft., showed that tlw 
5 ft, rows prodiuwd (ih tons more cane ])er hectare, than the li h. 
rows, wliicli ooeupied seeond ]ilaee. concluded that the Hawai’ m, 
planters who almost univei'sallr- employed o ft. row.s -had iic 
rea.snn whatsoever for deviating from thi.s practice. Ikwiio.',! 
gives the ideal distance liotween Culian rc.ws a.s .j.l ft. and B "..imo 
concluded that 4i to •') ft., was host for ( luadoloipK'. hargi 'the 
station experimeiits under the author's direction in Tucuiu;ii' 
I’roviiu'P. .krgontina. with ( 'lierihon Striped and I'lirp'le with rnw- 
at (i. 7 anil S ft... .Miowed hy fai' the, host yield for the .7 ft m'vs. 
wliicli gave 24 metric tons more cane ])or hectare than tlic t It. 
rows and a gradual decrea.se in yield ])er hectare, a.s the lows wcc' 
placed farther apart, the .S ft. row's giving i)\- far tlie smallest \ icM 


' Suffer ri'iiil, lU jA f;„.i Hi liiilkUn 7 . 
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A alculation of the llaaneial gain --alwavs the pn,ne eon., fer- 
al m in atn agnculturul ex))eMmenfa -with the A ft ,,n^-s over 
tl, S t. one.. l,ased on the prieo of eane to tl.e planter at tl,e 
r,e.,e the expenment. were made (1013). showed an advantev 
„| ,';i6S-00 (U.R.) per hectare. ' 

fn 1017, 1918 and 1010 the writer eonduete<l a laree series of 
a.Mperiments. covering some one humlred and twentv acres at 
ilie Santa Ana sugar factorv in the Province of Tu.airnhn. r.eiir 
where the snlrstation distance e.xperinient.s l,a,| hee,i located, with 
u and Orj ft. row.s. the A ft. r-ow.s averaging over do 1 ,^,,,,,, 
ram' per hectare per arrnrirn tharr the wider spaced rows. These 
rxperiment.s wer'e rrrade with the ereet-growirrg P.O..f, oox ^ 

The sirhstatioir e.xpeiirnent.s at ^^orrte Bello arr.l the Sairta 
Ana tests, being both rrrt a vorv large serrie and ii. the sartre district, 
niav properly ho averaged, tire resrrlts for the .A arrd (i ft. row.s 
hoiirg slrown in Talile Tf. 


Tab LI', H. 


.cetage residls ftom Jour rrojK 

ul Motile Bello titul Buiild 

19I3- 

1917. 

Wi.Ilh miiMlc.s. 

Mi'Uic tons i-.Tut' 

f'dPt 

per hectare 

li 



ritSTS AT THE Tl.'OIArAN SfOAIt ItX I'Eltl.MEX'l StaTIOX. 
riie experiiirents at tire Tiieiinian station wei'o eoimrreiieeii 
ill 1010 tiiidei' tire direction of Mr. I!. IT Blouin and enntiniied by thi' 
nitlior iiiitii lOKi. Since tliat time Dr. W. K. Cross, who siic- 
I'ceded tire writer as Dinntor of tliat institiitioii. has eoiitiinieil 
tire experrmeiits up to tl>e pre.seiit time. The author is very iiiucli 
imh'hted to Dr. (Toss |or the data in l.liese pages relating In 
'’xpoi'iinents at the st,atioii .since 191 li. 

The first series of experiiiteuts was iiiado with I'niplo Cheiihon 
'■Ole and ran through llrst vear stubble. The 4 It, rows h*d in 
priiductioii jrnr hoctaro. being lollnwetl by the (i It. ones by a small 
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margin. The It. vows averagwl about 2 tons more, cam p,,, 
iiectare than the o ft. mw.s. wJiicli were far alieai] of the 7 aiiri s fp 
rows in (irodiiction per hectnre. If lolling eoiicluded from r ..sc 
e\|)('riinput.s that, considering the itu]K)i't.aiit (|uestJon of ]ii.,p,.| 
jiicclianical cultivation, flic distance between cane rows in tliy 
I’i'ovince of Tucunian should not be le.ss tlian 5 ft. nor moii' ;|i;|i 
(i, K'coinmending of ft. tor tlie type of cane tlieu in use in, tlni 
Piovince. 

About tliis time, however, the lieavilv-suckering. rapid gnr.^iau 
and soniewliat liost-vesistant -lava canes. P.O.J. .3(). 213 ,uyi 
22S. Iiad begun to attract wide attention in the .Vrgentine suoai 
ilistrict, and in Ifll.ltlie author coniinenced a .serie.s of disiancf 
(>.\])oiiincnts with the IMt-f. 3il \ariety. The tollowing \c;ii 
aiiotlicr .serie.s was initiated with the I’.O.J. 213. a variclv ni 
very di.stinct tvjie ol growth from the P.O.J. 30. the hitter heiii" 
mucli more erect and liaving mucli les.s tmidcmy to fall late in 
the season in times of very heavy raintall. In fblo, al.so. e.xpeii- 
ments were begun witli tlie now famous Kavangire (t'ba) (am 
and witli another variety of tlie bamboo tyjie. wliich was iiiipoitml 
into Louisiana from Japan by Stidilis and thence to tlii' Tik im mi:; 
Sugar M.\]ioiimeiit Station by llliaiin called Zwinga. 

In our iireviou.s paper results were given for tour ero])S fi n. 
the P.O.J. 3t) series (one of jilanf and tliree .siieces.sive stuiil-m 
croppings) and for three crojis oacli from the original P.O..). :. i:! 
Kavangire and Zwinga idanlings. Cro.ss has now puldislied- ilm 
102(1 results Irom tlie.si' tour sei-ies of e.xperiments with ' (ti.c 
prohlic type.s ol cane, the I'e.sults in each case thorouglili' core ■ niiii: 
the coiiclusiotis already reaeliod in our eaiher article -sc minli 
so tliat. iiisteao of studying in detail the results from the iudiwilmi! 
series, we have averaged the results obtained from live cicps ul 
the P.tl.J. :lii and tour each of the P.O.J. 213. Kavangire (I hr) 
and Zwinga in a eoin])Osite table showing the I'esults liuiii the 
two distinct ciasscs oi cane -the Java and bamboo tvpre 
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j,ii ,g the years that tliev have been niuler tnal at the Tiicuinaii 

jtai lOn. 

Table 111. 
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With tile exeeption-; of the plats planted at 8 ft. or over, tlie 
vii’lih 111 eaiK' per hectare in e.irli of the two .series vary so little 
'"‘tHT'eii tlieniseive.s at the dilleieitt distances as to fall well within 
till' liiiiiis of petiuissihle e.xperiinental error, the c.xtreiuc variation 
I'l vielil oi cane per heetaie heine under throe toii.s (about one ton 
!'tr icie). In each .series the average weight ot the individual 
'tilks vai'ied diiectb.- with the widths of the middles and it i.s al.so 
''ppmvnt iroiu the sngai vields. as with our ju'evious experinieiit.s, 
'hit the distance id planting exerted no appreciable effect on the 
content or pnritv of the juices. 
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Tlie lUimlicrui; sLilks ))er lioctave in Iwtli series inereasi- a. 
to lie logicallv expected, inversely witli the width of the niid.lliv. 
ad this point is of more than aeadeiuie interest, siiiee. as ( 
points out. the decreased average weight of stalk iii tlie (Ih.il, 
planteil I'ow.s is due entiiely to dem-eased tliickness of the c.,,;r,-, 
and this signifies a greater nninher of canes per ton to he uit 
stripped and topjred in tlie field a.s the middles are narrowed. Tin., 
natnrallv. means more time and e.xpcnse in handling, and slmnl,! 
he taken into serious consideration in deciding on the ilistanic 
to he given the rows. 

t'u.M'LLSIOXS. 

.\fter going over the entire sidiject and considering the results 
of j-ecent experiments, our conclusions may he c.xpressed in exactly 
the .same terms employed in concluding our earlier article on tin? 
suhject. riz . : " We may safely conclude that sugarcane .slmukl 
he planted in rows just as close together as is consistent with 
])ro])ei' cultivation with modern machinery, this di.stance apfieaviiii; 
ro he ahuut 5 it. for the thicker type of cane such as the f heiihou, 
Lahaiiia. B ’ittS, etc., and from o.l to (i ft. loi the more ahundinuh' 
suckering tv])es such as the Java canes, the Lha, the Baiiihnii 
class, ere, 





>1 1 R ril.lZA'noX i\i JOWAR ( \.\I>R(>I 


CROSS-FERTILIZATION IN JOWAR fANDROPOGON SORGHUM). 


lUKCi) observation shows a gradat-ioii o[ ty|K's in must Helds <il 
liiii'in' wliiell iiidieates llie jn-olmbilitv tliat ( loss-feitili/.atioii oerurs 
(icelv. Xenr Dliarwar (Bond}ay I'residemy) a fairly eomparl 
liefided variety called Xaiulyal is commonly yrown a.s a main er()]i. 
with Chowri, a loose ])anicled variety, surtoitndin” it on the 
liiii'deis ot tlie Held. X'aiidval has a long racliis. ciirrying many 
erect branches. Its grain is yellowi.sli white in colour: 
(.'liowri lias a long rachis bearing a few long and hanging branclies 
and its gi'iiin is iiiilkv white. These t.y|)es are illustrated in 
Plate XX\' (big. ]h- e) and fall under groiqis I and 2 of the 
classilicatiuii worked out by one ot ns.' 

'I'hese vuriel ies are very di.stinct in ai.ipearance. Intermediate 
tvpe,s are easih' di.stingiii.s]iable fioiu the parent ty]K‘, and a cross 
uiK e made b\- the .senior writer gave an intei'inediate tyjie with 
hrcwii grains e.xactly similar to that illustrated in I’late XX\ 
(Fie. t(/). We have iiol worked with pure lines. Imt consider 
tlie results of our ob.servation.s imstructive as preliminary work and as 
tlirowing a. goo.l deal of light on theoxtenl of natural ero.ss lertiliza- 
tiun. as alTer-ting the jiraetieability ol keeping a variety pui e. 

It IS natural to assume that ei-oss fertilization will oeeui to 
ihtieient e.xtent, in dillerent vanetie.s. and that the r rossing ol 
.litlerent varieties will lu- largely inflncneed Ifv their distance apart 
and by the direction of the wind prevalent with rebneiiee to the 


'K.dirii. (i. L. a.i.-.'ilR;UK'ii ami '.K- h!ti>Iioij 
Aiji'i. IjuU. L'2. 
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position in wIuoIj tliey ;ire sown. Stigina.s protrude from tlie gli 
heforr the antJiers and are tlins exposed to pollination from (, ,,>1 
])lants, lint against this natural provision for cros-s-fertilizatiou i- ip, 
fact that the, flowers from the tip of the panicle are earliest toi v, ,, 
and])! ovule pollen for the lower flowers. The crossing of vnrieti . 
thu,'- not as e.xtensive a.s would seem to be probable from a ea uil 
observation of the habit of the plant, and the growers siu i ,,,1 
ill keejhng I'arietic.s nmeli purer tlian the methods of cultivaiiun 
would at first siglit lead one to e.xpect. 

(Irahami working at Xagpur e.stimated the percentage 
natuiid cross-fertilization in a loose jianicled type as si.x per 
cent, and in a tvpe with a compact panicle O'b jiei' cent. One 
variet\' gave 'ib per cent, of eiosscd flowoivs. 

Our observations refer to the prohalile extent of contaiuinatiun 
ol a lieid of one variety by pollen from another variety grown along 
its margin. .\ field of Xandyal amiChowri as descrilicd ahoi'c \va> 
selected, in wdiich both varieties were nearly ])ure. Tliiily-twii 
tyjiical Xandyal earns w ere .selected from all parts of the field and 
s(‘ed sown with the following result.s a.s jmlged liy the nund.ier' ol 
mtermediato tvpe.s with brown grain appearing, d'lie.se lyjies .m 
likely to he imrstly ly (.tosses though not iieces.sariiy so. since tie 
parent.s were not pure line.s. 
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The proportion of iiitcnneiliute topes Irom different eui.s v:uie,l 
li'uiu fl to 11-9 pet font, iieeordinj; to tlic lullowing tal.le, wliich 
sinevs the frequempv of varying amounts: of adinkturelu the jpioduee 
li’uni 32 plants. 
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Only two out of 32 giive no iiit.erniediate.s. 'I'lio vaiviiig 
'listiinees whieh .sejtatated the parent ])laiits ohviously jiiust account 
hnycly lov the \ arving Irecjueiicv of contamination, and this is a 
foiiit which require.s fiirllier investigation. Its bearing on the 
Ptictii al side is \'cry im])ortaut. 
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(■ arc l uiif iiiiiiiijj <iur olisci'vatioii.s on this problpiu l)\- w , , 
j);'iiii,‘n’ilA' In p.-iliililisli piii'e Jiiies. Oui' nict), 
/(I'olectiiio- (.Jic cars i.-; to vnt the slioatii eiu-l 
tin- car. anrl to co\’ci' it with a cloth hag ,su])p( 
on wire ring.'; (Tcx( -Hgui'c). a.s illustrated in I 
.X.W. lig. 2. Vc have found pa])oi 
iin.sati>lactoi V. hecause they Irreak if I'ain co 
I 'nsunpoi tcd cloth liags induce a mould gi'owth. 1; 
sn|ijioited as dc.scrihcd are aljsolutely satisfai ti 
(C. L. Ko'rrn: and I>. K. I\i'lkaum.| 


‘iI 

Hi'' 


^ 

'Fhe rin" tor 
in.'^evtion in the ba^' 


A CHEAP AND EFFICIENT METHOD OF PROPPING SUGARCANES. 

cai'.i' larincrs. chiefly those growing the thicker kimh. 
• iiv fuiccil to use suiiports for tlicii cane.s to ])revent " lodging," 
This need is paiTiciilarlv fell in light soils where tlie shallow idot 
system is iinahle to siippott the urhght of a heavy crop when high 
winds aie hlowiiig. .Vs loilging' not onlv remhus the hatvestiiig 
of the ci'op {lilliciilt lait also reduces the inanufaetuiiiig value (if 
tin' vane, practical fanncis have exaih'cd various metlioils nl 
pnpipiiig the canes. .V partienlarly elahorate and costly s\>le!i 
olitaius in the (hidaveii delta i;! the Madras I’tesideiiev when 
the (iisl of this operation per acre soinetilnes runs to as muiii 
as Ks. so. 

In |t(' Sugarcane-hreeiling Station at ( oimhatore. wlieie. lei 
a coi iccT I'.stiniation ol the sugai' value ol a seedling, it i.s esseiii ia! 
that the canes .sliould Ce caielullv guarded against lodgin.; the 
writer has adopted, with considerahle .'Uece.s.s. for the iasl !"(' 
.'casoiis. the Pillowing method. 

\\ hen the i rop lias developei.l twu to three feet ol cane. liaml iH 
veiticals ale jilanted along the rows at distanee.s of ten t(.i tw elite 
leel la l oidiii” lo needs. The aelnal distance will varv in dillereiit 
tiai i" aii onimg to the kind ol cane grown and the ipialitv" "1 
liamiioo availaiile. Tiaiii diawn galvanized iron wire the uiiter 
uses IS gauge''' Imt a thicker or thinner wire mav lie, selected te 

* .Jtf.vaiiis ;li( ol iu'-t v'L'Ui K»,UUi> Iffl «)1 Uiis win; c'utt iU. 4U, 
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,,1 : local coiulitioiis is next |,asse<l khiikI (h,. ,ancs and the 

I.Mihoa verticals as ilhisliatcl in Plate XXVI. The nire is made 
la lurm ligures ul eigids lesultiiig in a siijipnitiii;; strand .m lai li 
ai e of tlic canes. 

li'or couveuieiice of liamlling, the wire is .-ut t., s-ln,.1 

sepaiate loops being fornicil of each. At the station the cane 
raws are standardized to go feet lengths, and the wiies aiv 

aeeordingly kept in loops o| 4o leet eaeh. In huger plantations 
the wire-s may be cut to greater lengths. When the loop is tomied. 

the two ends are twisted into a knot in trout ol one of the end 

hambuos as shown in the pietiue. I'liis loop is prevented Iroiii 
slipping down by means ol a supporting nail dtiveii into Iheend 
lianiboo at a .suitable height. The illustiation is of a eane plot 
lit the Coindiatuie Station. It shows diagiainniatieallv in the 
Imnt row two loojrs oi wire, eaeh passing round ;! bainboo \ei4ii als 
iiiid covering a '20 feet distance of the row. 

When the cio]) ha.s grown min li bey 1 (lie suppoiiing siranils 

as to render them ineHieient. the wire loop is slippial upwards 
and kejrt in position by means of Ire.sh nails dri\ en into t he liamlMjos, 
I’or thill canes growing to a lieiglit npto 12 feet om- sindi supporting 
loop is touiid siitiicient but. with a t.dici crop or heavier ca'iies 
two luop.s or a thicker wiix* may be reipiircd. 

At harvo.st the loojis are slipped iij) to a convenient lieighl 
when the caiies can be easily mit anil jiulletl out. The wires an 
((iliccted after the remov.al oJ the baiiilioo vertirals and kept in 
liuildles of 2tl to h(i loops, the hiojis being kept mure or le.ss lain 
nil bamboo.s fixed at the right di.stanee in the place ol storage, 
L'lie wires. liowe\’ci'. do not retiiaiii lung in the stoies as thex are 
soon leijuited fui the sueeeediiig crop. 

Kxperienee during the last two .seasons has demon.st rated tlie 
' lieapness and eflieieimv ol the method. .Vt the ( 'aiie-breeding 
^station, where the pro|)ping has to be iloiie more eaietully than 
111 an oi'dinai'v plantation, tying with trash or with rope at 
heipient intervals used to eost l!s. 80 pei- aeie but the exjiense 
"II the impjoved method .should not work out more than lls, ,'t.j 
her acre per annum. In inuking the above calculation it liu.s 
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hecn assumed thal liotli the baiulioos aiul the nims will last I 


rears . 

With th'‘ siipportin^ strand oil oacli side of the cane row, wlr ii 
can easily l.c adjusted, loilciiic is effectiveh' prevented, i : 
method espei-ially provides aeaiii.st lodging from the v. ,■ 
cominenecmeiit. It is not imcnmmoii to be suddenly eau;,:,t 
after a portion of the held is lodged, f.odged canes, oven wia n 
caieliilb' ,su]iported and propped afterwarrls. do not reiaoii 
( ompletely. |T. S. \b-;.\KATHA.MAN. ! 

* 

* Jjj 

PRODUCTION OF REFINED SUGAR BY MODERN REFINERIES IN 
INDIA DURING THE WORKING SEASON OF 1921. 

Lv India there are at jueseiil IS fai tories refining raw sugar, 
i/ih' or I'fili. Four of these arc situated in the proviiieo of Bihar iind 
Oi'i.s.sa. S ill fill' I'liited I’rovinces. 4 in .Marlras 1 in My.sore and I in 
Bengal. The following totals have been obtaiueil from eiKjuitie.s 
instituted bv the Siigar Bureau a..s to tlie ([iiantity of rptr and raw 
sugar melted, sugar made, ami molas.se.s turned out by these 
factories during the working seasou.s of 192(1 and 192] : 


Yt-ar 10:211 Vinr llw) 

Mils. MJ>. 

a ii-l lit \v .'U'giii’ Jii -lled .. .. 7 2.471,"-' 

SiigMr iH-i’lc .. .. .. .. .. 1,211,274 ],324.'ii" 

.’'ii i!,<-s<- (ilrtitiii,- (1 .. .. . ,, 722.01)0 S7f'‘‘i! 

The liiLdier ligiires for the season 1921 are largclv due ta I'n^ 
fact that two bietories commeneed rehning r/irr for tlie fir.st time aiul 
returns were irseived from two factories wliieh dirl not fiirnisli 
.similar iiifonnatlon for the previous season. 

srudv ol the leturns submitted bv indivirlual factories show.' 
that tin le js a wide variation lu the percentage of reuoverv of siigai 
from the law material dealt with, in Northern India wheic the 
leliuiug j'ti/ijci'i/ i.s ot an inferior value, the recovei'v of sugar waits 
from :I5 to 4u irer eeiit. affording to the ellieieiiey of the faefoiv. 
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I Southe,,, I _ 

],. iter results arc iilitaiiu'd. 

A ,»,te |„,l,lisl„,| in ,l,„ _ 

J 

r "“iiiis 

|:‘[<)-20 and 1020-21 as loliows ; 



1920-21 

1010-211 


'I'l- M-!.. 

O'i'UMi 4oj.Tij 

2T'i. !>*,:: 


The total refined sueuv inodiu timi tlui> an i .<.io:;.o:i7 - 

maundsor 73,1 111 tons in the seaseii |!i-io-i.>| as c .nniniKMl uii h (he 
tntal production of I .S4(). 1 04 inaiinds ,u C.T.tTc, lon.s in the 
])it'viou.s season. [ l\.\s\\.ii |). Xafic.] 

* 

♦ ♦ 

COTTON TRANSPORT BILL. 

Till', followine liill was intm.liiced I,, the Leuislativr .\ss,.MihK- 
(111 the Stii Maivii. I !i2-2 : 

Xo. !.■) of |!I22. 

.1 Bill to pi'oi'lili- Joi‘ till’ Hill] fiiiiJiiii nf /hr liiiiixpofl Ilf 

rofliiii 1 II. rriiih II. riii'iiiiinliiHri's, 

U HKRKAs it IS expeiiiellt loi' the purpose of ]ireventin(.; the 
inixinc ol inferioi' with su|ierior variiUies of eotrini to provide hn the 
ii'stiietiou a.iid eoiitrol o| tlie ti'anspoit liv rail and tlie import 
cl I ottou into ceitain aieas ; It is iierelw eii.ieted a.s t.illows : 


Sllilit ll/lr till] r.iltlrl. 

1. (I) I’liis Art inav he called the Cotton rrans|>ort Art. iil'i 
(2) It C-Xtends 10 t he whole ol Urirish India. 


llu lintf.. -..otiif i;tn Hiun.llol fietii iiljltiail ;Mut 1. lirluil IulaIIv. 
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2. In tills Ai't. unless there is aiivtliing re])uenant in rlir 
Siilijert nr ei)nt(‘-\'t. 

(d) eertilieil I'niiY." iu relation to a lieenee. meam 

(■(i|;y ol the lieenee eertilieil in the manner (lesi iiikmI 
in .seetion 7(i of the Indian Ksidenee Act. ! 
IS72 liv the antlioritv hv which the licence '\as 
granted ; 

(/)) ■•cotton" means all uninannfactnred cotton, ineludinii 
cotton either ginned or nnginned, cotton waste ai),l 
(•I'tton sped : 

(e) ■■ eotto.i wasle " means droppings, strippings, fly and 

other wasti' piodnets of a. cotton-mill othei' than 
yarn waste : 

{(I) 'licence" mean.s a licence gi'anted under thi.s Act; 

(c) ■■ notilied, station " mean.s a railway station .sjiecilied in a 
notilication under section 3 : 

( /) ■■ pre.scrilied " mean.s jn'escri lied hv nile.s made under tlii.s 
.\ct ; and 

{//) pi'otected area " means an area into which the inpioit 
of cotton has heen prohibited iiy a notilication undci' 
section 3, 

I’lnrc,' III /.«fic iiDliJicatioii prolnbiliu.(i impar/ tif cnUim Inlii 
prolcrU'il urea. 

3. (I) The Local ( loverninent mav, for the jmrpose of proti'cMiis' 
the cotton grown in anv area in the Province from being mi.ved wirli 
cotton of an infi.-rior variety, by notification in the local cllicia! 
Uazotte |)r<)liibit the import ot cottoir into that area save nndei'. and 
ill accordance with the conditions ot. a licence. 

{'2) .\ny such notification mav pi’ohiliit the deliverv to. and tlia 
taking (d didiverv liv. any jrerson. at anv specilied railwa\' staticii 
situated in the protected area, ot cotton con, signed from a I'ail'vac 
station not sitnidei! in lhat area. nnlos.s such person holds a lii i iicc 
fo’ the impoi t of the cot.ton into that area. 



Re.ftififil tn riiiiii cnlliiii. 

4. (1) NotwitI,. tan, linn ,„vtl,inn ,.nnlai,„.,| in In.lian 
IJ .ihvays Ant, TX ,.| I Silt). any ..(Iht Ian- ha' tl„. timn Ihmi,., in 
y an, tlin station niastor ol anv railu'av station oranv „t nuKvav 
a vant vpspon.sililn Inn Hm bonkma ,,| 

y rion may I'ntusn to vnntnv,. fm , anian-n at. t„ |,„ava,,| allow 
to he narrierl on the railwav from, that station anv ,-ottnn , .aisin,,,.,! 
m a notilied station, nnlo.ss hoth .stati.ais are in tl„' sani,' |,ro|,'t,al 
area, or unless the eonsienor ))ro,lnnes a nr.itifie,| n,,|,v a li.-enne 
tor the import of the nntton int,' ih<' inaUeere,! ar.'a in whinli si,, h 
notilieil station is sitnale, 

(■i) Kvery eeitilied copy o| a lieeiae when so |ir,i,ln<-e(l sli.all ho 

attached to th(> invoic' when the eonsiuinnent is I |;i.,| as <-,„„ls ami 

to the way-hill w hen I he eonsienment is hoohcl as a pan el, ami shall 
ai'i'iimpany the eonsiannmnt to its ilesmiation. ami shall there lie 
lealt with in the preserilx'd maniKm. 

(It) Wherehv or under tinr- la.w in tinve in the iimriiorii's of 
any State in fiidia the import el ,'otton into anv area, or the deluanw 
nl cotton at any railway station, situate in sm-li ■'ttate has he,ni 
pKiliiliited. the ( lovernor-t leneral in t'onm-il inav, Iw notilieation in 
tlie (lazette of FiKiia. deelar,' that the provisions ol snh se, i ion (I) 
shall a])])ly in le.spect ot all eoft<in eon.signed to aiw sm h sialion as 
il siu'h area and .snch station wore res})oetively a proti'ctml area iind 
a notified station, and as if anv lii eme nranted iindei such law were 
a liven, '0 granted imdei- this Vet. 

P I'Oceiiin'c iihi'i’i nillnii a./r/iy.s ill itnlijii'ii sl.ihiiii. 

5. (I) W hole an\' cotton having heen I'onsigned to a notilied 
-tation arrive.s at that station, the .station master or other railwax 
s a va nt respoiisihle lor tiie ii'reipi ami deliveiy r,, the eon.signee ol 
yiials Ol parvel.s. as th(> ease mav he. at that .station shall, nnle.ss 
hoth the notilieil station and the lailw'ay .station Ironi which the 
' etlen lias been von.signerl are sitiiaTed in the same pioiei-ti'il aiea, 
uhiise to delivoi the cotton until he is .sati.slied that the eonsigma, 

a, licmice for the import ol the cotton into the protected area 
i" "hu ll sncli notilied station is situated ; and, it he i.s not so 
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SAtisficil, 01' if. witliiii a |■(>a.«)nal)l<' time, the con.signee. or .,i,. 
])(>rsoii actiii» on ’.ii.'< lieliall iloes not appear in order to take deli\ ; v 
dial! tetuin tlie cotton to tin- railway station from which it 
coiisiciicil toeethor witli an intimation that delivery of tlie 
keen K'ia.-^ral or lias not been taken, as the case ma^ be. 

(2) Anv station master or other railway servant receiving ;|l^ 
cotton leturiied iindci .■^^ub-.section (1) oi letiiined with a iikv. 
intimation from a railway station specified in a notification iindei 
sub section {.'t) of section 4. shall cause to be served on the consigi!i,i, 
ill anv manner anthori.sed by section Ml of the Indian Kailwavs 
Alt. L\ of IS!t(i, a notice stating that the cotton Inns been so rctmnoil 
and. re(|uiring I he consignor to iiay any rate, terminal or other i harccs 
iliK' in i'(‘spect of the carriage ol the cotton to and from the railway 
station to which it was consigned, and such charge.s .shall be deemed 
to be due lioiu the eonsiguor lor all tliepurpose.s ol section .j .5 of that 
.Vet. 

PouiHies. 

6. Am- person who. in contravention of the provisions ol tlii.s 
Act. or of anv notilicalion or rule made hereundei. takes delivevv 
ol any cotton from a notilied statimi or imports, or attempis tc 
import, anv <-otton into a in-otected area, and any station niastei 
or other lailwav servant who. in contravention ol the provisions c' 
sub-section (I) ot .section 5, without reasonable e.vcusc, the. biiideti 
of proving which shall lie n])on him. delivers any cotton i • a 
consignee or other ]>erson. shall be liable to a. tine not exceeding utii 
thousand rupees, and u])on any snbse([nent eonviction to iiu|iiiM.n- 
ment which inav extend to three months, oi to tine whicd iiiit\ 
extend to live ihimsand rupees, m to both. 


Potief to iiiakc rules. 

7. (I) Tlie Local (loveininent may make lules to provide fm 

any ot the tuHowing matters, namely : 

(«) the iircvi'iition ol the iinjiort ol cotton into a juoteeti'd 
niea b\ load, river oi sea save undei. and in aci'Oidaiire 
with Llie conditiom of, a licence ; 
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{h) tlie terms and conditions to be contained in licences 
and tlie authorities liy whidi tiiev ina\- be oranted • 
and ' ' ^ ■ 

{(■) tlic manner in which licinices and certilied copies therenf 
shall lie dealt with on and alter the deli\-erv of the 
cotton to which thev redate. 

(2) Any such rules may jimvide that any contraiention thereof 
,ii’ Ilf tlie conditions of any licinice, not otherwise made |iiiiiishabli' 
|,v this Act, shall be punishable with line which niav extend to live 
liiiiulred rupees. 

Pievious oppioral of Load ! .cpinlul n ft to in^nt of luitihrtaioiis 

(I ltd fida:. 

8. No notitication tinder section :> or nile under section 7 
dall he made by tlie Local ( lovornmenf. of any (loveinor's I’roviiice. 
unless it- lias been laid in draft before the Leyishitive Coiincil of 
the [’rovince. tiiid has been a]ipiovi'd bv a resolution of the 
Legislative Council, eithei witli or without moililicatioii or addition, 
hut upon su( h approval being given the notilication or rule, 
as the case may ho, may In; is-sued in the, form in wjiicli it 
has lieoii so ajiprovecl. 

1‘fotectioii J'oi iti.hi done iiiukf .!(/. 

9. No suit nr other legal proceeding sliall be instituted against 
iinv iiersoii in i'es|)ect oi anytliing which is in good faith done or 
mteiided to lie <lonc umler tiiis Act. 

HT.vri'.MKxr of on.iKCTs axd eka.soxs 

Tlie Indian Cotton Comiuittee. which was appointed in 1917. 
hrought to notice 

(1) that the practice of adulterating long staiile cotton with 
short staple was very prevalent at the gins and press- 
lionses in certain long staple aretis. the object being 
to secuio lor the mixture tlie higher prices olleieil 
for long staple ; 
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{•2) that. Dwiiifj to tlie consequent mixture of seed, there va, 
considenible, doted oration in the cultivation of e, 1 ,^. 
()1 tlio siqierior varieties of cotton ; 

(h) tiiat soft cotton waste was also used for the purpose 
adulteration with /,u/w.s' (tlie natural floss) ; and 
(4) tliat short stai)!e cotton was frequently railed to a |„iiu 
staple area and re-booked thence, oven witiwiit 
mixing as long staple cotton. 

2. As instances of (1) and (2) the Committee quoted the 
imports of sliort staple cotton into the Broach tract, the rcnilt 
of which has lieen that Broach cotton has largely lost its tonner 
reputation. <,)tlier superior varictie.s of cotton are threatened witli 
the same fate. The practice deiscribed under (4) above is facilitated 
by the trade cmstoin whereby cotton is bought and sold on the 
name and reputation of tlie area where it purports to have been 
grown ; !.e., on the name of the railway station from which the liales 
are last booked. 

If. These malpractice.s are exercising so serious and dangerous 
ail influence on the industry as a wliole, that the necessitv of taking 
Coveriimeutal action lias fiecomo a matter of immediate importaju'e. 
The Bill provides a remedy liy enabling Local Governments m 
prevent interior cotton or cotton-waste, as defined, from bcinii 
imported, except under licence, into areas wliich it is desired ti) 
])rotect. 

Tlie principal provi.sions ol the Bill are as follow,s : — 

(1) Local Governments are empowered, with the piovioii,-: 

consent of the I’roviiicial Lcgtslature, to deliiic tlie 
areas and to notify the station.s which .shoiiM iie 
regerded ;is protected. Consignments ol cotton are 
not allowed to any .such notified station except Imm 
Ollier notified stations in tlie same area. 

(2) It is neces.sary to make certain e.xceptioiis to the 

pioliiliition in favour, tor instance, ot mill-owners within 
the area requiring extraneous cotton and ot purchasers 
ot cotton waste tor industrial purpose.s. bo«d 
Governments are accordingly empov'ered to frame rules 
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fora hcftKiiig svsteni ami to appoint tin- aiitliovitics 
for the issue of licenees. 

(3) Station masters or other railway servaiiis losponsihle 
for the delivery of goods or parcels aie ],rohil.ite<l under 
penalties from delivering cotton iniproperlx- consigne.l 
to their stations. 

* 

* * 

MEADE COTTON. 

Thu annual production of Sen Island <‘otton in the fniteil 
States dei’lined from 02.fil !) hales in l!H7 to (i.Pirp ha.les in IIHII. 
and it is feared that the growth of this variety will cease entindv 
witl'.in the ne.xt few years. This ntifortiinate situation i^- due to the 
ravages of the holl weevil, which lias now invaded the Sea Island 
districts. 

In order to provide for this contingency, the Bureau cl Plant 
Industrv of the V. Department of Agrionltnre has developed 
ihu'ing 1912 and .iuhsequent years a new variefy of cotton to replace 
the Sea Island crop. Tins new cotton, which i.s known as ” Meade." 
was produced from the " Blackseed." or " Black Rattler" vaiietv. 
It mature.s two nr three weeks earlier than flea hsland cotton, gives 
a great production of Imth lint and .seed, hears larger holls. and 
is therefore more easily picked. 

.Meade cotton i.s a Inng-.stapled Upland torm, producing, under 
tiivoiirable conditions, a tihre varving from DV to 1 in. in 
length, with an average of If in., anil ol a tineness rcsemliling 
that of Sea Island. In general. .Meade cotton is so similar to Sea 
Island as to lie almost indistiiiguisliahle from it. Ihe seeds ate 
nearlv smooth, and the cotton ran. therefoie. lie removed li\ 
an ordinarv roller gin. 

Spinning trials have been made with reprc.sentative bales of 
Meade and Sea Island cotton grown during the seasons of 1916-17, 
1918-19, and 1919-20 in order to determine their comparative 
Tinning value, and an account of the results obtained is given 
in Hull \o 946 (1921). l\ S. D(‘p(irtnienf. of Agricidlure. hy 
-Meadows, Uotton 'reehnologist, and W. (h Blair. Assistant in Cotton 
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Tc.-tiiin. Tlic U'sulfs show that, on the average lor the tliroe sen nt 
cotton, the .Meaile cotton gave :!'o per cent, more wasU' tliai: .j,,. 
Sea Island in the varion.-i jiroeesses preparatory to spim 
Coiiipaiing tlie breaking .'trengtii ol the .Meade and Sea Island \ , 
lor the three .soa.sons, a dillereiiee of 17-2 lb. was found in favor , „{ 
the Sea l.sland lor 2:Vs yarn, and 1-68 II). lor the lOO’s yarn. In li,,. 
case of the cottons jnodiiccd during the 19l!)-2U season, wlien adx . ) ^ 
weather conditions pi'evailod. the breaking strength of Meade gr())vn 
on sandy soil was equal to that of the Sea Island for tJie finer coiinf,, 
of varu. I /bd/cl/h <ij the InijiCfutl / imt/tule. XIX (3) of 1021. j 

* 

* * 

A METAL PLANT BUCKET. 

DKSGRK’riu.v has been received froni one of the .Ministivb 
Inspectors of a metal plant bucket intended for use in place of th(‘ 
ordinaiy Hower pot. The inventor <-onsta.ntly noticed that certain 
plant, s appeared to give better results wlnm grown in old pails and 
buckets. Alter e.vpei inients e.vtending ovei several years he 
])iodiiced a bucket which ha.s now been te.stod in the production ul 
iu(i];s on a conunercial basis for o\ei' si.\ years witli a].)pai't'ntlv 
satishu'tory lesidts. The bucket wbieb is appro.viniatelv 12 iii, 
in height and in. in diameter, is coiisti ncted of jnire zinc anil 1- 
ruactically indccstnH tible. special feature is a. lalse oi' movi'alil. 
liottoin with a single hole underneath tor drainage. 

The ehiei rea.son lor the superiority of the bucket over ( hi) 
])ots is that eonsideiablv less watering is required. This inakTs tir 
the maintenaiue of a more etpiable root temperature es]icci !llv 
during periods (.d' lajiid evaporation. 'I'he saxdiig oi labcni in 
watering is also considioralile. Its adc antage over clav jiots in the 
matter of bi’eakage is ohwons. 

The disadvantage of the applianee is its cost. It i.s patented 
and at the moment is manufactured m a .sjiasmodic ivav without 
special plant at a cost oi 2s'. each. I'he [latentee has fouinl. 
however, tluit while it i.s e.vtremelv desirable to (dieapen the Inicket, 
the piesent cost i.s not ptohihitive lor tlie purpo.se for wliii li it is 
used. 
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One of the most strikinp; pi„-,,oses for whiOi tlie pl.mt luK-kef 
,, .inployed at Hassocks is I.Ik- eultivafion of 1,;.!, ,,ual,ty ,l....er, 
pc rs under glass. The ineihod folhuved is verv simple.' ( o, 
pe !■ trees of choice desert varieties are jiroiiagar.'d on (lie premises 
an i permitted to attain a liearing age out.-ide. Tliev me then 
lifmd. planted in tlie jdant Imcket and l-.roiight into the houses. 
Vt the eonclasion of the fruiting period tlie trees are taken outside 
agiin, tlie culture, oiiee tlie trees are in the laiekets. Iieing that 
usually accorded to orchard house trees. The miter inspected a 
1 , oii.se of pears grown in this inanner ami was eonsiderahlv inipiessed 
M'itli tlieir appearance. .V nop o( froin one dozen to two dozen 
irmtsis allowed to each tree and these are matured widioiit anv 
tnmhle. No aatilicial heat is eni|iloyed and pests are not se\eie. 
file lew catei'pillar.s which ajiiiear in the spring heiiig removed li\- 
liaiid-])icking. 

1 nniatoes ati' also siicee.sslully grow n in the Imcki't and this 
nil)) affords a satistaetori' liasis [or eom’parisoii with llovver |)<)( 
I'ultiire. Ill every ease the huekets give mueh hetlei results, the 
I'laiits heing healthier generally and yiiddiiig heaviei eiops ol Iniil. 
The tomato plants are olivioiislv sniijihed with a steailier .sipipK ol 
water in the liuekets, a factor in tlie devel(.|;melit id fruit wliicli'all 
STOwei's will ap]]reeiale. 

Cliiv.santheinnms also exhihit a marked dillereiiee in the 
-jnieial growth and (|iialitvol the hlooin when grown in tin.' hiirket 
as coinpaied witli pots, Mhi. .hiii.. X.XI.X. I.j 

* 

^ * 

THE RIPENING OF GRAPE-FRUIT. 

Till', results of investigations (arried out in eoiineetion with llie 
n|)ening of grape-fruit are given in the ./o"/'i!e/ oj Aiii'iriilliirnl 
Itexniic!) (XXI 1. .■)). Thev show that in wann storage the percentage 
of acid (uilculati'd to the net w eight ol the pnl]i inereasc.s markedly in 
two nionth.s' storage, riiere, is evidence that this iiierease is not due 
witivelv to loss of water from the ]Hilp. Init tliat there is an increa.se 
ii' tile amount ot acid present. I here is evidence indicating that 
tliwc may he a, slight decrease in the sugar content in warm storage. 
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In told storage there is a decrease in the acidity very marked .iter 
four months in storage, while there is little change in the amoii it of 
total sngar.s ])re.sent. A possildc explanation ot this difference in the 
liehavioni' of the .sngar.s and acids in warm and cold storage wa... 
))oiiited out. Tlii.s phase of the problem deserves further attention. 
The invc.stigation.s on the changes in the fruit during developinnnt 
on tlie tree showed tliat tlie total sugar content increa.sed while the 
acidity decreased, the increa.se insngar content being very marlteil. 

Fruit on the tree increase.s in palatability and food talue, 
'riicre i.'i. of course, always danger that the .seeds will sprout in the 
varieties ( ontaiiung seeds if the fruit remains on the tree too long. 
There i.s also danger that (he fruit will drop or be shaken from the 
tree hv high wind.s. 

It is of iiitere.st to note that the behaviour of the acids ami 
sugars during grou th and in cold stoiagc is similar to the behavioin- 
of these constituents of some of the deciduous fruits that is. it i.-^ 
apparently jjossible to remove the fi'uit from the tree after it i,-; 
well along toward maturity and to ripen it in storage. T he result 
w ill be an ajipaiently sweeter fiuit. due to loss of acidity and u 
ledmed bitterness, the naringin tn- liitter princifile breaking down in 
storage. A period in cohl storage then renders the fi'uit niui ' 
palatalile. From the experiments detailed above it seems probnhle 
that the pilling of grape-fruit can be controlled by curing at 7U'’ f'. 
before they are ).)laee,<l in cold storage, investigations an in 
])rogress at the present time on this last-mentioned pha.se of the 
work. [The I) ent India Coinmiltee Circular. (11)7. J 

A SIMPLE METHOD OF OBTAINING THE NUTRITIVE RATIO 
OF MIXED RATIONS. 

Mr. It. I. Halxax gives in the Journal of the MittCh'n "j 
AfiricaUuri’ (XXVIII. In) t)ie following method ul obtaining; 
the nutiitive ratio of ini.xed rations : .V.sceit am the aiiii'iint 
ol digestible jirotcin present in each ingredient in the latmii 
ami multiply this by the nutritive ratio to .get the cartioli vtliifti' 
c(juivnU‘]it. }Jv, tiiib lor uacli iugrudiuiit in turn, atld tiic 
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jiutciii figures together and alsotlic figures obtained bv lmlltipl^•illg 
li'- tlie nutritive ratio, divide this second figure by tlie first and this 
will give the nutritive ratio of the ration. A concrete example will 
illustrate the method : — 

Ration Dig. crude protc-iri. i'ailKdiydrate erjuiv. 

4 lb. Linseed cake .. contains ( 4x0^.j3) l Olandil iil 2) 2(12 

r,(j lb. ^faiigolds .. (.')(> .. (ii-:!.'. - 1 :{! i r..-. 

in lb. Meadow hay .. (In ,-;0-Uo4) (n .-.t • S:i-|-:i2 

l-h(i los't 

Xutiitivc ratio of ruliim ~1 : 

ID 

Anv other ration lua-v be worked out in a siiuilar niiiniier. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 



Mr,-- nil-: Biuthdav IIo.vci’ks List 

coiitiiins rlie Ii.iIIowtii”' iiaiin's uiiirli will ijc ol interest tu tlie Agrinil- 
tural Dcpartiiii'iit ; ■ 

/..S.O. Mu. ( ', l(. .M.MrriN. Begistrai-. Dopiii'tiiieiit of lifiAeiiiic 
Agiii'iiltuj'c. (i(i\c>runieiit ot India, 

Rhui- S/ihih. Moituvj J''ATJcii-rn-i)ix. B.A.. .M.U.A.S.. A.^sistaai 
Ifimtor of Agriculture, I’linjab. 

Rfp Sdhih. (’HAi:r)iiui Haui Ha.u Sinoii. Agricultural Inspect- 
-Miiziiffaruiigar District, rnited I'rocinccs. 

Siihil'. .Mu. (iiivr.vii Da'itatrva KnA.\i)KAK. J)ci.iiit\' 
Snponnteiulent. Civil A'eterinaiv Dc|trirtniciir. 
Berar. Central Pcot inces. 

•f: tf: 

■Ml:. ,M. -I. l;itKrr, .M.Ii..C.\.S.. iia.< li<‘en appointed to tlic liuiiiiii 
Civil Vetei'inarc Departinent arid ))osted to the Imperial BacteiKc 
logical |jal)orat()?’v. Muktesar. 

* 

Ml;. I. B. K.\1 (;i!t. .)I.S('.. Offg. Brincipal and Prolessm ' • 
Ag/'icullure. Agncnltnral College Poona, lias been granted co.iiliiacii 
leave lor 1 year if mouths and 8 days. 

( K50 ) 
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Dr. W. Burns, Ecooomip Bo{-iinist, Bomljav. lins lioen ap|Hiiutpil 
. . act as Principal o{ the Agricultural College. Pooiin. c/cc 
':i'. Knight on leave. 

❖ 

is ^ 

Mu. B. S. P.M’EJ.. B. Ai;., ha.^ heen appoinled ro act- as Prefe.s.sor 
(■I Agi'icultuic in atlflition to Ins present ilnties as .Vssoeiaii' I'l nfessor 
ill Animal Hushandiy anil Dairviug. Agriciiltiiial College. Poona. 

Mr. P. C. P.vi'il. L. .Vie. Deputy Director ol .Vgrii nltun'. 
JSoinhay. has heen allowed hy Ilis .Majesty's .Seeretan' ot Slate 
ter India an extension of studv leave lor two iiiontlis and tweiitv 
days. 

* * 

,Mr. P. B. P.mi.nkli.. I>..\ . Coveminent Keonoinie l’•(ltanist. 
Madras, lias heen appointed Principal. .\gi iculnirai ( ollege. 
(,'oini'hatore. in addition to his own duties. 

* 

* * 

.Mk. D. BALAKiiisti.NA .Mirti Caiuc Di'putv Divectoi' of 
.Vgi'iculture (oit proliation). 11 Circle. .Madras lias heen a]i]ioiiited 
to act as Profe.ssov of .Vgricnltnie. Agricultural College, ( oiiuhatoio. 

# * 

Mr. K. (i(if‘ALK}U>HN-\ li\n' a[^|>0intecl to art as 

i)r])utv Dii'cctui' ol AgriciilTiU'L*. II I in lo. Madras Ltesidoju V; 
>'ice. Mr. I). BalaJaishna Mnrti Ba-na 


* 

* * 


Mil. K. T. lias heen appointed to act as Deputy Director 

ot Agiicultiire. VII Circle. .Madras Presidency, rw Mr. Covinda 


Kiilavii granted leave. 

.Mu. X. S. Kri..\Mi.vs\vA-Mi Pii,lai 
as Dejiutv Dii'ertor ol .Agriculture. A 
III an existing vacancy. 


has fieen iqipointed to act 
Circle. Madras rrcsidency, 
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Mr. t'. iNARAYAN Ayyar lia-s been appointed to act a,? Dc], ;(.■ 
Director of Agriculture. Vlll Circle, Madras Presidency. . 
Mr. Sampson on other duty. 

* 

Mr. T. J. Hurlky. M.R.C.V.S., has been appointed to ;)ic 
Indian Civil Veterinary Department and posted to Madra.s. 

Mit. P. T. Saunders, O.B.E., M.R.G.V.S., Professor ni 
Surgery. .Madras Veterinary College, has Iroen appointed 
Superintendent, Civil \'et€riniuy Department. I Division. .Madras 
I’rcsideiu-y, emc Mr. .McEiligott resigned. 

* 

.Mil. (i. T. D'Silva, .Vssistaiit Principal. Madias Veteiiiiarv 
College, has been appointed to act as Professor of Surgerv at the 
College, oice .Mr. Saunders. 

^ * 

.Mr. V. Krish.vayurti .VvvAR. hirst Lecturer at the Veterinarv 
College, .Madras, has Ireen appointed to act a.s Professor ot 
Pathology and Bacteriology, ri.ce .Mr. (Jatteil. 

* 

:*c * 

.Mr. P. .1. Kerr. M.lCC.t.S,. DfFg. Principal, Bengal VetciiDiii- 
College, lias lieen ajipointed to act as Sii]>erintendcnt. Civil Veteri 
nary Department, and Wteriiuuy .Vdviser to the Covernment of 
Bengal, from 18th .Vpril. 1922. 

❖ 

■'f -Ai 

Mr. .\. D. -MacOreo'ur, .M.l’.C.V.S.. Sujieiintendent, (i\il 
\ etcriiiai’y Jlcpartinent, Bengal, lia.s been appointerl to act a.' 
Principal, Bengal X'cteriiiary College, vice .Mr. Keri', from J8tli 
.Vju'il. 1922. 

* 

* * 

-Mr. li. 1. Davis. M.B.(.V.,S.. ha.s been apjrointed to ad a? 
Seioml Imperial Officer, Bengal \'eterimu'y College. 
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Dr. H. il. Leake lias been appointed a men.ilirn' of the Dnited 
]■ ovincos Legislative Council, oVe Mr. G. Clarke resigned. 

* 

^ * 

Mr. G. C. SnERE.\Rii, B.A.. Deputy Du'cctor of Ai;iiciiltuii'. 
Patna Circle, Biliar and Orissa, has been granted leave on average 
p.iv from 1st May. Mr, .1. Robin son otheiating. 

♦ 

* * 

Mr. B. 8. Woolf has. been appointed ( attle Breeding ICviteii 
to the Government of I’unjab in the Depaitinent of Agricultiiie. 

* 

* :l! 

Mr. H. R. Stjow.irt. D.I.C., iia.s been appointed I’roles.sor ol 
Agriculture, Agricultural College, Lyallpur. 

♦ 

♦ ♦ 

'I’lic live niunths' leave granted to Sirdar Darshan Singh 
Deputy Director of Agriculture. Haiisi. I'unjah. Iia.s been e.vteiuled 
hv 3 months. 

* 

•i' ^ 

.Mr. K, Braxfori.'. M.R.C.V.S. Siip-eiintoiident. Goverinnent 
Cattle Karin. His.sar. has been granted ccinliined leave lor S months. 
.Mr. K. Sowell. M.C.. M. R.t V,.si.. oliiciating. 

* 

* * 

Mr. K. .7, S. Duwi..inii. .M.R.C.V.S.. Rrofe.ssor ol I’arasiloh.gy, 
I’liniali N’eteiinarv College, has l>cen appointed Rrole.s,sor of Higiciie. 
in addition to ids diitie.s. lelieving Mr. L. Seweil. 

* ♦ 

Mr. L. .1. Koa.x. who has been appointed to the Indian Civil 
Veterinary Department, has been |iosted to the Government Cattle 
I'ann. Hissar. for training: as Assi.staiit Superintendent ol the 

iarni. 
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AFr. H. AVatro.v. I )q)iity Director of Agricultii re, Burma 

been traunferred from Aiaiuiiilay and posted to special duty v 
lie;ul(|i:iiTters at liiv.awbi in the liiseiti District. 

St: 

sit * 

Mauno Ba Dyaw, A»ricultura.l Ettgiiieer. Burma, has 
gi'anted lestA’p on average pay for tliree moiitlis. 



Aeration and Air-content, the role oi oxygen in root activity. 

By Brkderic K, Clemuxts. I'ulilication Xd. :!I5. '( 'anicyic 

Institution of Wasliington. 

.Vlthough an enorntons amount oi work has iloni> on 
rt's])ii'ation aitd ptu'th iilarly on tlie respiration of roots, it must lie 
confessed tliat till recent years the sicruificaucc of tin' soil aeration 
faetor in growtli ])rolilctns lias eitlier been ignored altogethei' or 
lientcd with little consideration. If a nninbcr of the lei ent te.xt- 
hooks dealing witli botany, forestry and agrii iilture are examined, 
it will lie found that soil aeration is not even mentioned liy the 
niajoritv and that with lew e.xeeptioiis very little atteniioii is given 
to this subjeet. cliaiige. however, is now taking phiee. 'I'he 
careful studies of the vble of o.xygeii ami caibon dioxide in the 
root development attd growtli ol the vegetation found in swanpis 
ami hogs in the United States and paiticularlv the investigations 
of the .so-called bog xero].diytes have sliown tiro air-content ol the 
.soil to be an ecological factor ol primary iniportance. In India, 
tlie investigations earned out at Dohra Dun. I'tisa. (fiietta and 
('oinihatore have iiiateriallv assi.sted in e.stablishiug soil aeration as 
an important faetoi in the future development of forestry and 
agrieulture. 

One ol tliC eonsequeiu-es of the detailed investigatKin ol tlie 
part plaved by oxvgen and carbon dioxide in the soil which is now 
taking place at several , eiitres in the United State.s U the monograph 
niuler review, in this Dr. f’leinents has attempted a critical 
diufst of past w ork in so far as it relates to transpiration, growth 
and movement or bears on bog to.xins, acid .soils and toxic exudates 
In addition there is a complete account of the development ot 

( 136 ) 
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views on soil toxins wliich lias l>ecn written with a view of shov.oi^, 
what is tlie existing oninion on this question and what are t,i 
pret'ise points whirh need inrther investigation. These matt ,, 
ini-lnding the hililiograpliv, are dealt with in 1 83 pages of print. tn 
first section is concerned witli respiration and the need of oxvi ii 
the sei'ond witli T.og xerophvtes and acid soils and the last i. tt 
to.xic exudates and soil toxins. While the whole monograph sin :,M 
he carefnllv studied liv agricultural investigator.s interesterl m 
soil jirohlems. certain sections hear directly on the growth of croDs 
and are of particular interest to the student of agricultural scieiu e, 
One of these is that dealing with the air content of the soil frum 
which it is clear that the pereentagc of carbon dioxide, especially in 
inanured and waterdogged .soil, olten reaches a figure which makes 
it certain that injury from this gas is inucli more frequent than i.s 
conimoidy stqiposed and also indicates that it must be taken into 
account in all cases of toxic action. The influence of algae and 
water-[dants on oxvgen content touches a subject of great interest 
to India, namely, the jiart played by algfo in rice cultivation. 
Starting from the work of Brizi in 190(> when the significance of 
alga' in the aeration of higher plants first became clear, there follow.s 
a .summary of the investigations of Chambers, of Harrison and Aiyer 
at Coimbatore, of Bergmann. Esmarch. Robbins, Hoore and Kairpr 
down to the very recent investigation of IMiss Bristol at Rothamsted. 
ft seems (lertain from iliss Bristolks work that the presence of algic 
in soils sufficiently moist to permit of their growTh must increase tlie 
aeration and prevent the harmful action of carbon dioxide in ;i 
similar manner as in rice fields. Algal filni.s are eoinraon in the 
.surface soil in Bihar during tlie rains and are probably very w idely 
di.stributed in India. 

.V large amount ol the Indian work on soil aeration is dealt 
with in coimei tion with the ecological significance of soil aeratinii 
which is summed up as follows : — 

Ihe results of field .studie.s of aeration are in complete 
agreemeiu. w ith those ohtained from physiological investigations 
as to the basic importance of oxygen for root activity and the injury 
wrought by the accumulation of carbon dioxide. The detailed 
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^j-nificance of the lack of oxycren ami the almmlance of l ai'lioii 
il iixiile as ecological factors is discussed in connection with lioy 
xi-rnphytes and soil toxins. Here it will sutlice to ]ioint out that 
I'll Id research has approached the problem of an nxvgen deficit from 
Imir different angles, and that the results and couclusions are all in 
essential accord. The agricultural approach has been made by 
Snraueit Delierain. Wollny. Brizi. I'llirenberg. Balls. Harrison and 
Aiver, Howard and Howard. Main, and .Vllan. and that id forestr\- 
hv Vonhansen Buhm. ilangin. Hessolmann. Benibeck. Hole. Hole 
and Singh, and Coventry. Pathological considerations have entered 
into many of the studies, but they have received especial attenliou 
at the hands of Soruuor. Hartig. Mangiu. Howard. and (fraves. while 
tlie ecological outlook has been n'pre.sented by Wanning and 
Clements.” 

In this section cunsideiable space has lieen devoted to the watei- 
saving ox])eriinents on wlioal conducted at (fnetta, Mirpurklias. 
(langapur and Shatijahanpur. 

Perhaps the most interesting chapter ol the monoofaph. is tin- 
concluding article on toxic exudates and soil toxins in which the 
earlier papers and the Woburn results are coiisidoied iu detail as 
well as those wliicli have appeared as a lesult of the publication ol 
Pickering's views. Dr. Clements cnnoliidos his summary ol the 
soil toxin question iti its relation to soil aeration in the following 
paragraph : — 

■■ Soil toxins arc probably to be definitely related to defieieiit 
iieration and to anaerobic condition, s. as has been iudicuted by 
Sclireiner. Hall, Hnssell. and others. This is also shown liy the 
fact that they are readily oxidized, and .soon disappear under jn oper 
tillage. Hence, they appear to be due to e.s.sentiully the same 
euiiditions ami processes as obtain in bogs, the relationship being 
especially ryell exhibited l)V muck soils. In botli, the primary 
causes lif toxicity are the direct lack of oxygen and its indirect 
effect in permitting the aecumnhition of carbon dioxide m harmful 
amounts and in proilucing injurious organic acids and other 
eempounds. Tn many cases probably the first two alone are 
euucetned, but in sour soils and muck soils at least, all of them must 
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liave fi part., thougli the lack of oxygen plays tho primary n'i., 
Since carlionic and other acids are the products of respiration nic- , 
such conditions, a coiisidorahle part of soil acidity may lie ascrii : i| 
to them, though it must lie lecogiu/.ed that toxic effects may aiiM. 
from aciditv otherwise jiroducod. as shown in the precedi;;^ 
•section. In conclusion, the pre.seut facts appear to warrant r.f,. 
statement that organic toxins are e.xcreted liy roots or prodiiciij 
in .soils only as a conseijiience of the anaerobic lespiration of jihint 
roots and of niici'o-oruanisnis. and that inorganic to.xins may ansr 
as a lesult of chemical pviu-esses or o! adsorption. [A. II.] 

* 

* * 

Botany with Agricultural Applications. - By J. X. M.vktix. Secoiul 
edition levi.sed.pp. littA. (London :('ha]mian A Hall.) Prici.'. 

21. S’. 

I'xLrKi'. most of the text-laioks desigiK'd for u.se in Agricultiii'al 
(-'ollegcs. this work deals with the iifodiistory oJ a lowering jilant 
am! with the othei' groups met with in the vegetalile kingdom m a 
thorouglilv seientilic manner. Xo attempt is made to gloss over 
the more dillicult ])orti()ns of the sdence. Written for .Ameiicini 
students, the illustrations are naturallv Taken from plants gi'owiuu 
in the I'liited States. Many of rhese. however, are distinctly 
original and slioidd prove both stimulating and nsefid to teaclieis 
ill India, d’ho onlv ciiticism that could lie advanced against tic 
book’ istliai'it covers too wide a ground and deals witli such subjei l> 
as ecologv. variation, hereditv. evolution ami plant breeding in tuu 
small a compass, these matters being disposed of in some 82 ]iac‘s. 
.\n obvious imiirovement in future' editions would be to di'-i us' 
the.se important divisions of the snlijeet in greater detail in a sei ciul 
volume. In spite ol such shorteoiuing.s, the volume is an importaiil 
addition to the literature of the .subject and should find a jilace in rlic 
libraries of the Indian agrieultural colleges. |.A. H.J 
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BiiiTisii Insect Life : A Pupulai' liUiniInctidn to I'jiiiiii'dli siw 
Ijy E. Step. Pp. (LdiOou: T. Wcnici l.aiiiic.l 

I’rice lO.s. ikJ. 

Kimn Hiiildinii.s ami Buildiiit; • 'dii'ti'iu tii'.ii in Soutli .Mriia: 
A Te.\t-l,'Odk fi'.i' I’aniicrs. Aei ii iilniial SiiKlcnt.^. 'It’anln'is. 
etc. Second Edition. Pp. .wiv a tn. (, l.middii : l.diieina.n.-: 
(.li’ccn it ( o.) Pi ice Aci. 

(.tops and Tillage. li\ J. .N'cnsliain. (Poiiddii: Mcthimn A: 
Po.) I'l'ice (is, 

.\eiicultiiral ami Indnstii:!] Ijai-teviologv. dy P. I'i. iSiiclianaii. 

I’j). 4S0. ( latnddH : D. .Vj-.plelnii A < d.) P'lii c l^.< m-l. 

Breeiling Prop PlaiiT.<, lo ll. K. llayesami II. .). (lailici. Pp. 
iL’t!. (Xeu Vol k and Ldiidon : .Mi ( liinc-llill liook Co. 
Inc.) Price 21n. 

Parniina Costs Pv S, Onvin. (O.vtrnd Piiivemitv I're.ss.) 

O'- 

I’lico S.s. (id. net. 

.\ei iciiltnral ( o-dperatioi: in Englaml and Wales, by \\ , II. 
Warn!,: 11 . With Pivlaee hv Leslie .Scolt. Pp. 2(14, 
(Ldiulon: Williams and Xoigate.) Priee 
.\n liiti'odnction to ( vloloec, L'.' Lester W . .Niarp. I |i. 4.52 and 
1.5'.) llhistratidiis. ,Neu Veih: .M- I inuv-llill PmuL (.'o., 
Inc.). 

leruiihnial (iedldgv. hv Predeiiek V. Piuerson. Pp. iilU. 
(l.diulon : ( hapman and Hall.) Priee KL. (it net, 

i (:;;i ) ^ 
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Tiik Inlliiwiiiu Ik'ou issiu'il hy the liii ,ijy 

Dejjiiriiiietil cl A^iieulriii-e in Ituliii since our last issue:- 

Memoirs. 

I, New ami Ihu-e imlian Odonata in the Piisa Collectiori ; Fi.rtj,,., 
.\ot(“s (111 Rliiiiocvjilia L:ii'V:e. by .Major 1' . (. 1‘rase!. I M s 
( I'intoniiiloyicai Series. \'ol. \'ll, Xus. 7 ami 8.) Price |; i 4 
(.1 1*', !*(/. 

Ihdle/U's. 

I'liii Diseasi' cl l!ic-e. liyS. .Sundei ai avna'i, 
(Bulletin Xu, I'iS.) Piice As. 0. 

Ih'ediny l'l':|iei iinenls at Bovenunent Cattle Farm. Hissiii, y- 
P. Biaidiad. .M. Ii,( and F. Sewell. .^1,C.. .M.l!,! ,\',s 
(Bulletin Xo. Biit) I’lice .Vs. :i. 



SOMK COMMON INDIAN JIIRDS. 

Xo. 17. THE PIED .\l\X.\ir (.’^TURXOIWSTOI! COXTRA). 


\i\ 

T. BAlNBPJCfiK FI,KT('I[E1!. |.'.L,s,. |’ K s , K.z .s,. 

I miii’ii/il • 

ANU 

C. M. TXTiT.ls. M.B.O.U., I.’.E.S,, 

Although almost a.s familiar a Uivd in Xortli Easti'in India 
as the f'ominoii Mynah, tlm Pied Mynah has a nnu li more resti ii ted 
fi.strilmtion. being found oidy ea.st of a lino drawn from Amhalla 
to Hyderabad, in the Deeean. and Masulipatam. ranoiiig to the 
iWtrenie oast of Assam. Where it oeeiir.s, it is eoinmon and eons)n- 
riious. both by its .strongly eontra.sting colours of blaelc and white 
and hy its habit of hunting about over grass in tlieojieti. often in 
aiUiill flock's, and there is little elianee of mistaking any other bird 
bn this one. Our Plate gives a good idea of its eohnimtion. .so that 
rlit’ve is no need to dc-seribe this here, 

hike it.s (Aiinmoner relative, the Pied Mynah is a litaiuent 
attendant on cattle, piekine up the various insects distiirljed .as the 
liUter graze. It also hunts, almost always in small parties, over any 
open grassy spaces, catidiimj and eating gra.s,sho]>per.s. crickets, 
'"iterjhllars. ants and other insects and 1 have seen one extract and 
^’nt I) large earthworm. iMr. ('. IV. Ilason examined the .stomacli- 
roiitents of fourteen birds at Pusa and found tliat, of thiit 3 -nnie 
insects taken, one was beneficial, twenty -five injurious and thirteen 

( -Ml ) ‘ 
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of neutral value, and remarks that, on the ivhole, tlie Pied .t, 
is deeidcdlv more vegetarian in its diet than the Common Y 
• WIkui anv FiVm.s- fruit is ripe ora cereal crop, such as maiz tlm 
In'rds flock to these and at times will be found to feed on littl. h,. 
Tlicy seem even more partial to FiciiH fruit than the Cor nion 
.Mvnah. Some considerable damage is done at times to the v,; ; iriiK 
common cereal crops — maize, sorghum and paddy especially, p.; 
inseot-fond is much the same as tint t of the Common IMynali, , on- 
■sistina' as far as one can see in the field very largely of grasshopypiv, 
small moths, etc.’’ It may. however, be added, in justice to tlu> 
bird, that nearly all of .Mr. lila.son’s records were obtained in this 
ca.se between February and June, when relatively little insect-ffmil 
is nvailahle ; T am inclined to think that a longer .series of records, 
bettci' spread over the vear. would show thfit the Pied Mynah j.s 
rather more largely insectivorous. Of course, like all similar liinls 
with a mixed diet, it does levy toll on ripe grain, iind the conspicuous 
colours of this bird rather tend to aceentj.iate its presence in graiit- 
lields, but against this must be placed the fact that it is continuously 
at work throughout the year in reducing tlie number ot insects 
wliicli. if unchecked, would undoubtedly do far more damage t-.i the 
(U’ops than is done by the birds. Further, it must be vemeinbeted 
that examination of the bird’s stomaehs only reveals their cont'-nt.s 
and does not indicate how the food has been acquired ; in lUfiiiy 
ca.ses. even when these birds are found feeding on cereal ( r.'py 
file gram eaten is largely picked up off the ground and is iiltiio.y 
always intermixed with a eon.siderable proportion of insectAond, 
In tlie case of one tiird examined at Xagpur, Mr. D’Abren found 
it to contain four earwigs, two niole-cricket.s. two caterpilhars. a buv 
a batcli of forty-sevvii insect eggs, and one red mite — which .^eeins 
quite a useful effort for one meal ; and it must be remembered that 
such a quantity is probably only a fifth or sixth of the total quantity 
eaten by one bird in the course of a single day. J'he orcasinnul 
lew of a little grain, ivhen it is’abundant and when in.sect-fuod is 
scarce, as is usually the case during the harvest season, must not be 
begrudged to birds, such as Mynahs, which on the whole arc 
decidedly beneliciab 
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C unningham, whose remarks on otlicr birds we liave frequently 
,p oted in preceding articles, does not sr-ein verv kind to the Pied 
M iiali and writes: - '’Thev are not nearly siu-ii attractive birds 
as the Common Mynas ; lor their colouring is coarsely laid on in a 
wtv that recalls that of certain of the ornithological inmates of a 
Noah’s ark ; their heads have a debased look, and they have neitliei 
the pleasant notes nor the alluringly familiar w-ays of tlicir relatives. 
Like the latter, and very often in company with them, tlioy spend 
their nights, save during the nesting season, in huge mobs. wlii( li 
if possible, are even more vociferous than those of myua.s. .\t 
sundown the din proceeding from such assemlilies is often so over- 
powering as to render even the concerts of the crows or of the gmat 
autamnal crickets temporarily inaudible. Although roosting in and 
haunting gardens, they never show any desire to enter houses.” In 
Bihar, this bird seems to be locally migratorv ; at all events, if 
seems to occur in large numbers at some times and at other times 
none are noticed during quite a considerable period. 

The breeding season of the Pied Mynah is from May to August 
hut most birds lay in June and July. At the time, of writing 
(4tli June) there is a nest in a Dalhergia tree alongside my hnngalow 
and this apparently contains young birds, as the parents are bringing 
in food, principally caterpillars apparently, hut they are shy and 
it is not always easy to see what they do bring. The nest is situated 
in the fork, near the extremity of a bough, some twenty feet from 
the ground, and is a large untidy mass of twigs with a few strips of 
rags attached to the underside, relatively huge for the size of the 
bird, being about two feet in diameter, but by no means unduly 
iniispionous amongst the leafy foliage. This is quite a typical 
nest, these being built as a rule of straw, grass, twigs, roots and 
rags, with a deep cavitv lined usually with quantities of fcathe.is. 
Verv rarely the nest inav be placed in the cavity alforderl by a 
hollow tree-trunk. Five eggs are laid as a rule, sometimes four, and 
occasionally as nianv as six. The egg is typically a iiioderatsly 
broad oval, considerably pointed towards one end, but sometimes 
pear-shaped, pale to sky-Wue, sometimes tinged with green, nn- 
spotted and brilliantly glossy, in size about millimetres long by 
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iO broad. The young, as in the case of most birds with a up «,■[ 
iliet. are fed wholly on insects which are brought in Ijy the parenv 
The Pied ilynah is protected under the Wild Birds’ Pror , 
tion Act. in the United Provinces, Bengal and Assam. Oates e -.j, 
the vernacular najnes under which it is known as Ablak main • i,, 
Hindi. Ablnkfi rjcmilik and Guialeqtjra in Bengali, and Venda ijo, 
in Teiugii. 



COIMBATORE SIJOAKCANE SEEDLINCS 
IN THE UNITED PROVINCES, 


0. CLAHKK, F.I.C., 
Khvn t'AHiu .MOHI). N.VIB 


S. ( . B.VNEH.IKK. F.O.B., 
Aijticnil urat Dciidiliiicnl, VniU'il L'nivitues. 


1. IXTHODIC'IION. 

Cia.MATiC conditions in tlio L'niteil I’roviiices dcniiUKl a special 
type of sugarcane. 'Die period of active growlli is short, and is 
confined to the four inontlis. June-Septcinliei'. during wliicdi 
monsoon condition.^ prevail. 

I'he following characters arc of priwafij im]iortancc 
(f) Strong I'out system. 

(2) Early and vigorous growtli. 

(3) Yield of cane. 

(4) Percentage of juice. 

(5) Sucrose content. 

(6) Early ripening, 

in addition, resistance to disease and erect habit are also of import- 
ance. 

( 445 ) 
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Tlireo methods of obtaining suitable canes for various type ;,f 
cultivation practised in the United Provinces are being follow^: ..t 
iShaliiahanpur - 

(1) The investigation of Coiniliatore seedlings. 

(2) The importation of canes from otlier countries. 

(3) The isolation of pure lines of indigenous canes. 

This is in practice the examination of new types of cane prodn il 
liy cross-fertilization, and the simple selection of the best t\ yes 
already existing. All three methods have given definite results. 
The first method presents great possibilities of maintaining a regular 
sup])ly of new and vigorous canes ol lietter quality than those at 
])rescnl grown. This is essential in order to establish improved 
sugarcane cidtivation, and to increase permanently the production 
of sugar and f//o- (raw. umefined sugar). 

riie ])roduclion of seedling canes for distribution in tlie sugai- 
caito tracts of North India was commenced at Coimbatore in 
1912. The first series of selected seedlings was received at 
trhahjahanpur in 1018. and from then onwards seedlings liave been 
received eacli year, the total up to the time of writing being thiity- 
seven. 

The numbcLS under investigation are shown below : 


Vear 

Secollinc cnin's rfccKod a* sowing liuic 

.No. 

lOls 

: Cm I’Ul — ».'n -ilG .. 



I n l^l>4 - o. -j-j: - . 

1 

l‘J21 

( sill. ;:)t — c., 2:’,s , . 

(j 


( 0 - < ’-i 244 . . 

6 


The work' carried out at ( oimbatpre alone will nof solve the 
problem of producing canes snitalile for the United Province.^, unless 
it is supplemented by systematic inve.stigation of tlie seedling 
canes ill the environment in which, if succes.sful, they will ultiiuatcb 
be grown. Considerable trouble was, therefore, taken to dcvi-e 
a method for the critical examination of the seedlings received trcin 
Coimbatore. 
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Method of examiniioi .-ieerll Imi 

I'ke manner in wliicli tlie examination of the seedlim; , ;n,cs is 

ed out is given belou- ; 

riio setts received at sowing time (nsimllv ^ix scits ol ea. h 
.rcdMllg) are planted in trenches in a Held, i„ wliici, the main crop ol 
,im is grown. 'I'liey are planteil in the middle of the iidd, and 
I'Micd in exactly tlie same wav as the Held crop. This method is 
Hiitc satisfactory, and a. special niirserv is not requiicd. During 
he lii'st year preliminary observations are made of general agricid 
tural characters, and at the close of the season ihe juice is anaivsed, 

\ small amount of cane only is available for anaivsis. Iiiil rlic ivsiiHs 
iire nl some value. Xo selection has been liitlieito attempted 
.lilting the first year. As more experience is gained if .seems 
Dioliable, however, that many ohvioiislv unsuifalile seedlings 
..,111 lie eliminated at this stag-e. 

In the second yeai' all seedlings arc itlanted. As a rule, 
there is sufficient seed of l/<in acre (one row in the Sliahjahanpui 
tields). Observations are made of agricultural cliarai (ers. sm Ii as 
»emiinatiug capacity, vigour, habit, and freedom from di.sea.sc. 
llilteiiess tests arc commenced in early Xoveiuber. Tins is the 
period at which the earliest ripeniiig indigenous cane is reail'c 
for I'riishiiig. lllpeness tests arc usually made at intervals of a 
month. Three tests one in Xovember. one in December, and one 
in .famiarv are snlllcieut. During the second year those 
icedliiigs which are obviously nnsuitalile for the, conditions ol 
<i)il and climate in the Lnitcd I’roviiue-s are eliminated. 
I’oni growth and habit, liability to attach o! smut ( (, .s/ihn/c 
euxltort'). and inabilitv to withstand the low tempeiiiTures of llic 
months of Deectuber and .iamuiry are the usual i-aiisesol rejection 
lit this stage. 

1 11 tlie series (’o 201--('o 21 tithe selection in the second vear was 
not very rigid. Several seedlings were carried on to a tield si idc, 
"liioh. later o.xptcrience has shown, could lia\e been salelc 
rejected. 

As a result of the second year’s work only tho>e seedlings, 
"liioli have a, Jiealtliy and vigorous growth, and wJuch show promise 
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of a .' 00.1 Vipld per acre, are nonnally carne.l on to a field ,.1... 
Hinoness tests have given an mdication of the value of a se, ilinu 
as a sugar producer. i>ut a final opinion on this point, e.xc t m 
afinormah anes. is not formed, until the selected seedlings hav, UaMM, 
av.Avn on a (iekl scale. In selecting field crops the agricu:-,ual 
characters are of primary importance. Whatever may 1- the 
sugar content of a cane, or whatever other desirable prop: itii-. 
it mav possess from the factory point of view, if it ,1,,,. 
not grow easily, give a good crop, and mature properly muler 
the conditions ' normally occurring, it is obviously of no ihur. 

'I'lie percentage of sueroso. purity of juice, and other data 
obtained bv unalvsls arc of use only when considered in connectiun 
with the agricultural charactev.s of the .seedling ; moreover, stii, i 
eoniparison°is only pos:uble when the growth is perlectlv nuruial, 
iind on a scale sufficiently large to smooth out the uiiavoulahlr 
errors. Then sucrose eoutenl and other data are relalfel;/ eoiistam 
characters, and of the greate.st use in ultimately deciding on the 
value of a seedling. 

In the third year I/O acre is planted and 1/10 acre is used tui 
the outturn te.st.s.' This yields from 70 to 100 imnmds* of eanc. the 
whole of which is cruslied. The milling qualities are noted, ini' 
mi.ved juice is analysed, as well as the liagasse. The juice is fiuallv 
made into rah which is also analysed, and its apfiearance. coluiir 
and market value noted. Hipeness tests are usually eontimu d 


the third year as in previous years. 

.\s a result of the observatioms made in the tlnrd veai reliahk' 
information is obtained on the following iioint^ ; 

(1) 'S'ield of cane per acre. 

(2) Time of rijiening. 

(8) .Juice expressed per 100 jiarls cane. 

(1) Surrose ])er 100 parts juice. 

(.j) l^'ui'ity of juice. 

(6) Sucrose per 100 parts cane. 

(7) Quality of rah. 


* ] nia'jnd = 82*3 U-. 
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At the end ot tlic third vcar's work it is ],ossil.l(. to make a 
fairly rigorous selection. 

In the fourth year the held experiineiUs arc contiimed. and 
at the end of the season a final selection is mad,- of those 
-eedlings which are to he canied on to a laige scale in the fifth 
rear for further trial and for the )>rodnc(ion of setts lor distii- 
imtioii. 

It will thus lie seen that hve yeatas are n'i|Uircd to coiiiplete tfie 
sy.stematic testing of a seedling under experiment station conditions, 
ft is possible that one of exceptional merit might lie distriluited at 
an earlier stage to circle farms in order to estalilish a local supply of 
setts before the, final tests are completed, but it wonid be unwise to 
distribute to cultivators until tlie (jnality of the prodm t lr<ih and 
ipo') is known. It must lie remembered lluit the hnal test of tlie 
experiment station re.sults is made by the cultivator on his own 
field, iind that a final judgment cannot be pronoiimed until the 
selected seedlings have been tried nndei' tli(.‘ vaiiuu.s local cumlitiims 
prevailing. 


II. Results or examixatiox oi- ('oi.\ii;.\tohi; sekiu.ixi. c.wks. 
(u) , Series Co 201- Co 21t). 

As already .stated, tlie first series of seedlings was received at 
isltahjahanpin in .Fcbniary lOIS. 

All account of tlie origin of these seedlings has been published^ 
and for reference is given ladow : - 
Co 201 I’ansalii seedling. 

Co 2o2 Cliittan seedling 
Co 2011 Saretha .seedling, 

Co 204 Cliittan seedling. 

Co 205 Vellai x Sawhu-nin xpuntnitt'iim (Iwggcd cross). 

Co 200 Asiiy .Mauritius seedling. 

Co 207 .1 21 :f X Saretha (uiibagged cross). 

Co 208 •) 213 seedling. 

Co 209 Khelia seedling. 


VoiUaminmn, T, S- IM . 'Jl. . hfi . fies Ud ., Pum , 1920. 
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(.'o 210 J 213 seedling. 

Co 211 Green S 2 n)rt of Striped Mai'.ritiu.s x Saretlia. 

Co 212 J 213 X M 2 (iiubagged cross). 

Co 213 J 213 X Kiinsar (unbagged cro.ss). 

Co 214 Striped AJiUiritins x (Saretlia x Succkan. . 

spoiUamiutn). 

Co 215 Striped Mauritiu.s x (Saretha x Saccharii„i 

spoiihtitevm). 

Co 216 Green sport of Striped Mauritius x Sarctba. 

The value attaelied to tliis account of the origin of the seedlings 
i.s fully disciis.sed in the bulletin referred to. The first named cane in 
efu h ease i.s the one from the arrows of which the seed was obtained, 
but as the .source of the pollen could not be delinitcly ascertaiunil. 
the parentage must lie uncertain. 

.\s a result of oijservations liased on agricultural characters 
made in 1918-19 and 191 9-20, the following seedlings were definitely 
rejected during the second year for the reasons noted again.st 
each. 

Co 203 Poor growth. Smut appeared on Lst Xoveniber, 
1919, and all shoot.s were badly affected at the 
end of the sea .son. 

Co 209 Poor growth. Smut apirearei! early in the .sea, sou 
(1st dune, 1919), and almost tJic whole was 
destroyed by harvest. 

t o 211 Miserable growth throughout, but not attackeil Iw 
smut. 

The following seedlings exhibited characters, during the iiist 
and second sea.sous, wiiicli made it juobalilc that they w ould l e 
unsucces.sful in the Luited Provinces. dTiev were contiiiucil 
however to a third year (but not on a field scale) in order to coiifinu 
this opinion. 

Co 201 ^ cry bad habit. Lodged early in each season, 

when earthed up, and in yeai's of moderate 
rainfall, when all other canes were erect. It 
gave heavy yields of iroor quality cane. 

Co 202 Showed the same characters as Co 201. 
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Uo 206 The upper leaves near tiie growth point began to 
Neither at the end ot llie raiu>i. This was noticed 
in September l9lU-2(t as souii as the ])lots u'm' 
sufficient in size to enable the massed liabK to 
be observed. It oeeurred a^aiii in l!)2(i--il 
and 1921-22. Duplicate plots in the same yeai' 
gave the same rc.sult. It is uiuloiibtedly a 
permanent condition. The cause has iiol been 
ascertained. The juice contained an abnormally 
high percentage ol ash. 

Co 207 Very poor growth throughout. Sucro.se high as is 
usual in canes of .stunted growth. .Vttacked 1>\ 
smut. 


Co 2(IS Leaf withering near the growth |ioiiit in the same 
manner as Co 200. but later in tint season, viz., in 
December and January, it is iinpo.ssiblc to say 
if this is due to the same cause, or to the low 
temperatures which prevail in Deeemhei and 
January. 

Co 215 Slight leaf withering of upper leaves jiear tin- 
growth point late in the season. 

Some .shoots affected with smut were observed in Co 212 and 
to 213 varieties, V'eukatraman noted one .shoot ol Co 214 


affected by sinut.'^ 

At the end ol the sei’ond season (1919-20) three seedlings, 
dz., Co 203, Co 209 and Co 211, were delinitely rejected. Si.x, 
cii,'. Co 201, Co 202, Co 200. Co 207, Co 208 and Co 215, showed 
rlunacters ^ffinch made it iirolnible that they would he of im value 


in the United Provinces. Seven seedlings, vl:.. Co 204, Cu 2or>. 
Co 210. Co 212. Co 213. Co 214 and Co 210. showed vigorous and 
eailv growth, and erect habit. They possessed the agricultural 
characters necessaiy for a successful cane in the United ITovinces, 
and the problem was therefore narrowed down to selecting those 
which possessed good sugar producing capacity. The above 


Bull 94, -Isn. Ra. Imt, Fu-m. 1920, p- 13- 
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spodliii^s wero thei'eiore selected foi' trial on a field si [. 
althougli some of them, as previously stated, were not immui to 
smut. 

'I'lie ohservatloiis made in the third year confirmed ji,. 
ojjinion arrii-od at regarding the douhtful seedlings referre -i, 
in the preceding paragraph. 'I’he.se were delinitely rejected, n 
Cl) 2(l« and Co 215, which showed certain useful qualities, ■ 
I'ctiiined 1(11' furthw ohservation ol the effect of low tenq.iyii- 
tUl'CS. 

.Manv of fh(> seedlings rejected on account of indiffeii nt 
agi'ii ultural characters had also a very low percentage of sucvom; in 
the juice, and did not mature properly. t)n the other hand, somy 
seedlings of ])oor growth contained a high amount of sucrose. This 
fre(|uentl\- aceompanies ahuormal or pathological conditions in n 
sugai'cane. The data* ohtaiiied in the ripeness tests of the reji'i-twl 
seedlings ai'c given in Tahle I. 

The interesting points of the third and fourtli years' work iiic 
the outturn, ci'ushiiig, and rah making tests carried out with the 
seedlings selected lor further fiehl ohservations. The seasons 
1112U-21 and 11121-22 were good, and an excellmit crojiwas ohtainoil. 
The selected Coiinhatore seedlings were remarkable for vigmii 
early growth, and eieet hahit. The selection had resulted in a 
series of seedlings well suited, as far as agricultural characters weic 
coiKcrned, to the conditions at Isliahjahanpur. Two seedliirrs 
Co 204 and Co 205. are thin canes resembling indigenous varieties 
and were grown on the flat in rows of two feet apart. The 
remainder. Co 210. Co g|g Co gm ( o 214 and Co 210. are inediuiii 
canes, and wine grown in treiu hes four feet apart. 

'I he results ol rip"iioss tests lor the )ierio(l 1018 1022 and the 

outtui'ii tests for 1020-21 and 1 021 22 are given in Tables 11 and 111 
and tor the ]iurpose of conqiai'i.son the results obtained with, twu 
standard vaiieties selected at Sliahjahanpur (S 48 and A 42) an' 
ahso given. 8 48 is a medium cane, and .\ 42 is a pure ciiltun' 
isolated Irom a mi.vture of indigenous canes. 

‘ SucrosG and glut.osp weie cstiuiated tliroughout hv the uiethuds described in B>''’ 1*' 
Agri. lies InsL, Pusa, ]008, p, 13. 
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'Ilif (•.omparisoii of tlie rah {mmsecuile. as raamifactiired by i:,.. 
fniintry proces.s) is given ill Table l\. Ihe rab was made in a t . : 
])an RoliilkliaiKl hrl over an open fire, and tlie samples were tal. ,, 
fioin quantities of 7-12 niannds. was made instead of , - , 

because it is the usual product in Roliilkhand. and commands 
ready market. 

Tabof. IV. 


('nmjimilhii of rab of Voimhatnre seeillintjs selecteil for field trial. 



Porct'ifl. sticiiisD 

: IVl « eu1 

i 

, jrlufoso 

(Vr cent, i 

1 

i 

Hris 

Pnriiy 


1 02(1-2 1 

l'i2l 22 

n•.ll-.l 

1 lii.l... 

1 

i 11)20.21 1 

1 . . 1 

1021-22 

1920-21 

1921-22 

1920-21 

192 [-22 

C- jl)4 

f;i-4 

()(J-7 

ISIl 

lil'4 

i 2-uii 1 

.■l.:l j 

8(i-2 i 

1 SS’O 

71 2 

•iS'!! 

C'l iu") 

U2'[> 



1(2 

■ .-S.-, 

2M)4 ; 

S7'Ci i 

8S-H ! 

7i.'(l 

74'H 

A 42 , 

i 72-l> 

7101 I 

1 !S-5 ; 

11-4 

; .■.‘17 


.^7'S i 

8Sm) j 

s;iM) 

.-ii'ii 

0) 21(1 1 


7(1- C. 1 

iKO 

HIM) 

: 2M).'< 

1 i 

2(.U ' 

sii + 

SSM) 

73-0 

Tli-4 

o„ ... ; 

(iS-(» 

1 70-7 j 

lOO 

\2*-I 1 

i 

! 2-n(> 

1 

I■7s 1 

S4 (i 

S8-2 i 

SOMI 

SI)- 2 

Vu 2i:j I 

liT'ii 

j ii(i’r( 

17-(» 

l.V-1 ' 

1 2-:u 

i 1 

2 Hi 

SS-2 

84- :i : 

7(V(i 

TS’S 

Cu 21+ 1 

m- 1 

"ri r, 

Sll 

7-S 

j 2'fl.i 

.■:m i 


hSm; 

82' 1) 

Ma 

0. 21ti j 

d.v:} 1 


17-2 . 

.. 1 

2 11 

i 

sva j 


7(1' :i 


s 4s ; 

7:!-u j 

7v;, , 

S-+ 1 

If- 2 1 

l-UO 

1 i 

1 

S(r4 1 

SV7 1 

.S-fO 

SSM 


{h) Scrlc.'i Co 218-C'o 222. 

The results obtained witli the .second series of seedlings 
received in li)19 arc given in Tables V. VI and VII. liii'se 
seedlings have been under olisevvation for three seasons. ;,ml 
four of tlieni hace In on on a field scale for one season. ’!ii(' 
tests are therolore not coinpleterl. and a final opinion (amiet 
be expressed regarding them. It may be stated, however, tlial 
the agricultural chaiacters of this series are (with tlie e.xception 
ot ( 0 220) better suited to the conditions of the United 
1 lovnK’Os tliaii those of manv of the first series, d'he second 
series consists of medium cane.s suitable for improved culti- 
vation. 
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Tai'.i.k V]. 

Outturn tests of ('oimhatore srallinys rece.iond in 1919. 




1021- 

1922 



\idd of cane 
inannds ]>er acre 

' Juice expressed 
per J<>0 caiie-i 

1 Purity coefficient 
of juice 

Sucru8i- 

100 

(V, 21 S 

ST 2 

()".• 1 

S5-] 

11 

('.1 210 

I.IOS 


70-1 

!) 

O, 221 


(i:vr, 

S4-3 

12 

r., 22:1 

i.fi.T;t 

(Kl-o 

Sl-7 

i* 


Taiu.i: VII. 

Composition of rrt'r> of Coinlhntore seedUnijS received in 1910. 




For cunt. 
s\K*n*se 

1 

J’or cent, j 
yhicose | 

Per cent. 

ash j 

Brix ] 

i 

Purify 

Co 

218 1 

721 

11-0 

2-35 

89'() 

Sl'O 

Co 

219 

CTo 

15-9 ' 

' 1-S7 

S7 ■) 

77'1 

Co 

221 

70*9 

14-.7 

1-44 

j SB'S 

TO'l) 

Co 

222 

(17-9 

ir.o 

I-:, 2 

! ST'S 

77';, 


TTT. Discussion of results. 


It lias been stated above tliat the agricnltuval eharacteis oi tlio 
seedlings selected for field trial did not differ widely. The ripeir ” 
tests, the outturn and nulling tests, and the examination of ciji 
enable a definite opinion to be formed regarding their value as sugar 
])rodueers. 

An elafiorate di.seiission of the results tabulated in the attSi hefl 
tables is not nec ■■ssarv. To any one interested in sugarcane cultiiii- 
tion and siigni' production the table.s themselves give the neces.siuy 
information, ft will be sufficient if attention is drawn to one nr 
two points of special interest. 

'ITie shortne.ss of the crushing .sea.son handicaps the extension ol 
sugar production in Tipper India. It affects both the manufacturer 
and the cultivator. In normal .seasons the crop of mixed varieties 
of cane grown in the Eohilkhand and Meerut Divisions of the United 
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1 ’, ivinces is not ready fon rusliiug l)elore tlic last week in Dei eiiiher, 
[i; Goraklipur and Bihar enisliing liegins somewhat later. 

The operations must bo ttnislied liefore tlie harvesting of the 
wi iter (mhi) grain crop, whicli cominenec.s in the middle of .March. 
Xi'c period during which cane liarvesting operations are in full .swino-. 

on the average aliout S.5 days. ft is therefore a matter ot 
iniiioi'tance to select a cane which matuve.s carlv in the season. The 
introduction of such a cane will ouahle the maMufactiirer to lengthen 
rlic working season, and will enable the cultivator to l.dce advantage 
of the (jur market when prices are at their liighc.st point. 

reference to Tattle II will show that .\ 4'-’, a cane i.solated from 
the mixture of varieties grown in the .Maliamdi Tolisil of tin' Kheri 
District, ripens remarkably early, and is ready (or crushing in the 
first week in November. It is a thin cane of good quality in all 
respects. The yield is limited, under the mo.st favourable conditions 
as regards cultivation, to about 700 manndsper acre. It cannot be 
more intensively cultivated without deteriorating in quality. It is, 
however, a great improvement on the ma|ority of indigenous canes, 
and is a good example ol the lienefit that can be obtained iiy the 
simple selection of the liest existing types. 

One of the seedling canes Co 214 matures early as will lie seen 
from the ripeness tests in Table II. It is a mediumcaiie and ro-sponds 
to improved cultivation. Yields of f.OOO manuds ol cane per uci'e 
have been obtained during the two years it has been on a hold scale, 
ho 214 stands out prominently as the best sugar producer of the 
series Co 201-Co 216. The results obtained during the four yeai'.s 
it has been under observation have been consistently satisfactor\ . 
It has good agricultural characters, and is ea.sy to grow either on 
the hat or in trenchc.s. It arrows prolusely at harvest time. 

It ivas noticed in two consecutive years, when large quantities 
of juice were handled, that the latter darkened quickly on standing 
in the .storage tanks, probably due to the action of an oxidase. This 
a defect in an otheiAvisc excellent cane. The juice is not difficult 
to clarify, but when it is clarified it is slightly dark in colour. This 
affects the colour of the mb but not (as will be seen from the anahsis 
Table IV) the composition of the latter which, as regards sucrose, 
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purity and iTVstals. is of good (piality. Tliis dcfcot will Rrol);.:,iv 
not lift serious in factories employing modern methods, and wii: hp 
more than compensated for by the other desirable qualities possr .. -,.,1 
liv this seedling. If Co 214 is selected for trial on a factory scat in 
Bihar, it is recommended that its keeping qualities shouhi t,. 

tested. 

Co 214 in the sehction definitehi made at Shahjalianpur fror,< il,r 
aeries Co 201 -Co 210 for extended trial in the United Provinces. 

The c-encra! character of the remaining seedlings of this spiins 
is a heavy yield of poor quality cane. None of them ripen by the 
time crushing operatiotrs arc in full swing in the United Province, <. 
and nono of them possess sufficient capacity as sugar producers to 
iustifv their introduction. 'I'lie cost of handling canes of thi.s 
quality would prohibit their general cultivation, whether they 
were crushed bv the cultivator, or transported to a central factory. 
Additional fuel was required to boil down the iuice of all Coimbatore 
seedliirgs with the, exception of Co 214 although they had a fibie 
content of the same order as other caiie.s grown at Bhahjahanpur, 
Several of them were attacked by smut {Ustilago suechtri). a pest 
which may cause considerahle damage. Co 203, Co 207 and Co 209 
were almo.st conqiletely destroyed by it. and Co 212 and Co 213 were 
attacked in the first season. 

The composition of the rah give.s a measure of the quality ni 
massec'dte that would be produced in the factory, and of gur if die 
latter is made. Tt is true that there would lie a ditlerence tietwcpii 
the rah and mmsecnite due to evaporation in vacuum pans and tlie 
concentration to a higher Brix" than is possible in open pans. 
The relative composition wordd. however, lie tlte same. Factorv 
managers will p.oliably find the analy.sis of the rah the best means 
of forming an opinion of the relative value ot tlie seedlings troin 
the manufacturing point of view. The conipositiou of the nd is 
closelv related to that of the juice from which it is made. 1 here 
is one factor affecting the value of gar and rah, and in a less degree 
massKcaite. which cannot be determined by analysis, nz., colour. 
This does not depend entirely on the analysis of the juice, ami the 
amount of glucose or salts, which the latter contains. The 
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ir.ade from the Coimlmtore seedlmgs and tli,. tu-„ . 

V, rieties S 48 and A 42 was o-,a(|(.,] i , ' ' 

II ,11. 

''''-'ll’ c.ia,, 

^"-'1* ''"8H i'.,M 

^ 48 (,'o 21 (i 

A 42 

I is average, Grade IF is slightly helnw a^erage. and 
Ih'.ule III very much below average quality of local rub as'reoaids 
colour. ” 

The .juice of Go 212 and Go 2i:i containe.l .nore glucose than 
that of Co 214, Imt Go 212 and Go 21 :! gave Grade I ,'nb and 
Oo 214 Grade FI rnh on a colour basis. 'I'he reason for this, as 
e.xplained in a precotliug paragraph, is the rapid dai'keuini. 
of the juice in the storage tanks. 


fV. fSl.MMAllV. 

The results of the systematic examination of the lirst series ol 
Coinilriitore seedlings may be I'ogarded as satisfactory They were 
the first .seedling canes produced and tried on a held scale in' India, 
and e.Nperieiice of the behaviour of the various t'.qres iiad to he gained, 
ihe majority of the seedlings proved to be ut poor qualitv, luit one 
seedling (Go 214) ot considerable merit lias emerged from the 
rigorous tests atiphed. a.s a (yjie of cane suited to the coinlitioiis 
of at least one important .sugar tract in the United Provinces. 

k high standai'd is undouhtodly set as regards sugai' coiitenl 
and purity of the jiroduct bv the lie.st indigenou.s canes ol the 
United Provinces, and it is in this re.spect t.hat the Goimiiatorc .scries 
ho 2(ll-Go 210 chiefly failerl. 

A wide I’ange ol canes is I’equired to meet all the eonditions of 
•roll aird cultivation in the Ihiited Provinces, and a larger proportion 
of succos.scs would be ])rob,nble if a wider range of crosses were 
made. 

I he exjicnse involved in earrviiig out a scries ol tests, siieli as 
tlrose descrilicd above, is considerable. At present the behaviour 
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of a seedling, selected at Coimbatore for distribution in the UnAed 
Provinces, seems to be a matter of chance. It is desirable to . v 
out a more effective and rigorous preliminary selection, and to 
eliminate in the prcliminaiy stages seedlings so obviously unsiiit; i,, 
as Co 203. Co 207, Co 209 and Co 211. 

The authors desire to express their thanks to Mr. IIov d. 
Imperial Economic Botanist, Pusa, for his valuable assist., oe 
and advice dining the preparation of the paper. 



XITRATE FIjUCTUATION IN THE OANGETIC 

alluvium and some aspects of the 

NITROGEN PROBLEM IN INDIA. 


iiy 


IF CLARKJi, F.I.C., 

C. B.VNKKJEE. 

Kh.\x .S,\nii! MOHU, Hr.x.-MX. 

.\ND 

Khan Sauih .VBOFL Q.VYl’.M. 

Affj'ICIllt'tl'dl IJi'pildltn’r!. ProKUlf-ff . 

(‘li.matic (•oi](liti()iis--tt‘mperntiii-c‘ iind laiiifal! - dotcviuine 
rlic agricultural calendar as well as the cliaracter of tlie growtli 
'eascm and the nature of the crop. These factors are beyond control. 
ffliPii ihev are favourable, the art of cultivation cuirslsts 
ill managing the soil so that its condition as regards aeration, 
te.xtui'c. nioi.sture. and content of organic matter is such that the 
liiiinges produced by .soil orgaiii.sms proceetl in the reipilnid 
iircction at the right rate and the root system of the i roi) 
levciops earlv and to its ma.ximiim extent. 

A lemarkable feature of tlie agricultural year in Upper India 
ctlie lapidity with whicli the .sea.sonscliange. and the wide variation 
"I tlicir character. This is |)i-omincnt in the north-wo.st of the 
1 lilted Province.'^ wliere the authors have worked lor man\ years. 

The cliaiige from the arid conditions and high temjteratures 
P'evaiiing in Ajiril. Alav anil early JiiiRv before the break of the 
i 4t)e ) 
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south-west monsoon, to the tropical conditions which exist , ■ ip,j 
the summer {khaii.f) crop is sown at the end of June aiui rlip 
beginning of July ; and the change from higli humidity, ho], 
ten\perature and saturated (mndition of the soil at the end w t],,. 
monsoon rains in September, to the temperate condiiions 
occurring when the autumn {mbi) wheat sowings take ;.hue 
stand out in striking contrast to the gradual transition injm 
winter to spring and summer in Europe. 

'this rapid change of season gives rise to two conditions wJhc] 
profoundly affect agricultural practice in the United Proviiu'e 
and the mettiods that can bo. followed to influence its improvenipiv 
and intensification. In the first place, a very short time is avaiUibli 
for the preparation of flie land : secondly, the period of activf 
growth of the crop is limited. The former influences the metlioil; 
of cultivation, tlie latter the selection of varieties. 

.4n example of the wide variation in the character of the twn 
agriculturai seasons in the United Provinces is afforded bv the 
fact that wheat and sugarcane are grown on adiacent fields. 

Tlie principal .soil tactoi's determining crop yield, with tlie 
exception of soil moisture, are most easily controlled durina the 
|jreparation of the laud. It is then that the food supply deriMel 
from the soil, notably the nitrate, is made available. Whei' tin- 
crop has been sown, control is limited to maintaining soil moi.stiiiL'. 
and in a less degree air supply, by inter-cultivation until the gr ovtl! 
of the crop puts an end to further operations, and to supplenu'iitliig 
the detieiency in soil moi.sture bv irrigation. 

The biological processes of the soil of a tract, such c- the 
biiited Provinces, will diifer from those of a temjierate climate, 
both in intensity and time of occurrence, as a result of the \'ide 
seasonal variation.s reterred to above. It is probaUe. that tlicv 
will be more rapidly affected by conditions produced bv ciiliivaticii. 
such as regidation of air supply and soil moisture. 

1 lie production ol nitrates is one of the most obvhais ami 
dull acteristic changes produced bv living organisms hi the 'Cil. 
ft is also the end pioiiit of a series, of changes which arc a taiih 
reliable index ot biologii-al activitv. 
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As pointed out hy K. J. 

.oil IS very comnionly in (Ireat Britain a li.nitinR la. tor'in cro,, 
production, and any process ivliidi increases nitrate suppli- ten, Is 
r.u increase productiveness and rice re, ^ 

stituent, not even soil moisture, shows sin-li ^reat, iiuctuatiuns 
as nitrates, and none is so susceptible to external iiiHuen, es.'^ 

In Upper India, moisture is very eoininunlv the limiiine faetor 
ill crop production. The etforts of the agriculturist ai'e conccnit rated 
on conserving tliis and on supplementing the natural supiily liv 
irrigation. When, however, suHicient moisture is available, tlie 
amount of nitrate will bettonie a limiting factor. The sforinc up 
of soil moisture alone, and the addition of water, are not siillhaent 
for the purpo.se of obtaining maxinnnn crop yields. If the maxiinuni 
benefit is to be derived from irrigation schemes, attention nuisf 
be paid to other fiK'tors, iiieluding those governing the siipp]\' 
of nitrates, particulnrlv during the earlv stages of growth. 

The fluctuations observed in nitrate contenl of iincitpipcd 
cultivated soil of the Gangetic plain during the cold weather inilji) 
season, are recorded in this paper. 

The observations were made at t'awnpore in liilD-go. eoiu- 
meiiciiig on September 14tli. at the dose of the niunsoon 

raiirs, just before eiilTivation operations for sowing tlu- eohl weather 
cereal crops became general. They were continued until April 
12tli, 1920. when these crops were harve,sted. 

The original intention was to coiuiiiue the observations 
tliruiighout the year, and to obtain a complete record of the annual 
Hiictuiitions in nitnite content of nneropped cultivated soil. This, 
however, liatl to be postponed owing to the apjiointinent ol one 
of the auth.ors to the liulian Sugar Cotninittee and later to other 
outies. 

The land available for the experiment was (tangetie alluvium, 
'•ituated on the farm of the Agricultural College, Cawipioro. tlireo 
iiiiles from the river Ganges. The soil i.s a very heavy aiul stiff 
loam, such as is cnninnnilv lound in this tract near tlie banks ol 


' Join'. .-If/f/- -Sc/-, vul. \]> 191-1, p. IS. 
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thp. river. This soil has heen subject to erosion in former timi 
and much of the lighter material has been washed awa_v. It 
now protected from further injury by small embankments. T 
fii'st ten feet or so from the surface may be interspersed i 
irregular intei'vals (f) witli shallow layers of very fine s( ,, 
material which jms.sesses ilistiuctly colloidal properties, aar: 
throiigli which water ))ercolates with difficulty, and (2) wii: 
layers of nodular calcium carbonate {hinkar). At grcatci 
depths, haril layers of clay, several feet thick, and deposits 
ot water hearing sand arc bmnd. The water level is approxi- 
mutcly thirty feet from the surface. A description of thi.s soil 
is given in lieconh of Dfoinaije in India by J. W. Leather. ^ 

The field in which oiir observations were made is situated 
iil)out a f[uarter of a mile from the drain-gauges referred to bv 
Leather. Tlie ti(dd had been continuously under crop for manv 
yenr.s, and as tar as could be ascertained had never been mannved. 
It had yielded over a long series of years a crop of wlieat (980 lb. 
per acre). Tlie cultivation had been identical with that of the 
neighbouring cultivatoiA liclds with tlie exception tliat deepei 
ploughing - 4" in.stead ot 2l"to 3'' — had been cii.stomaxy during the 
preparation of tlie laud for sowiiiu. 

I'lie nitrogen content of the soil i.s given below 

0 - 1 foot . . . . o-0:J78 per coat. 

1-2 foet . . . . . . o-0J3(i per cent. 

Mk'I’HOIJ of OUTAINING S.V.ML’LK.S .VXD ESrt.VlATJXG NITRIC NITROGK.X. 

.V jiosition was .selecteil in the field where the crop in tlw 
])ievious year had heen unifonn. A 2" diameter boring was t.;kc!i 
to a depth of tw > fcof, l-Xich foot was collected .scpaivitely lo)' 
the estimation of nitric nitrogen. Succe.sslve boring.s were taken 
at distances of not less than two feet and not more than three feet 
from the (irst boring. 

LeatJier2 had ])(>inted out in the paper idready referred to 
that ( niiciiisions arc ba.sed on small .soil columns bv this metlioil 

' iu,„. Dti,l. A, pi. ,Srr., vol. II, ipli, p, (|7, 

^ L'jv. uit- 
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f ;■ obtaining samples. S,K-h samples arc o.linittedlv not. sidtaMe 
t a' the rigid conipanson.s required to eonstnu-t a nitrogen l.alan.-e 
fiicet. They give, however, the inl'ormation we required. n'\ an 
1 , dication of the time of oeeurrenee and the inteuMty ol nitrilie.ili!,,, 
la soil ill situ during the cold weather season. 

This method was used by l.eather in a series of observalmns 
oa the nitrate content of I'nsa soils wlueh are dis, ns.sed below, 
and by J. N. 8eid in examining the soil ol Ivsinieters at I’lis.i, 
It may be mentioned that a fair amount of unifornutv is known 
to exist in the nitrate content of a plot that has been nmloindv 
treated, except in tlie ease of heavily dunged plots where, owing 
to the difficulty ol getting regular distribution, the variation is 
greater.^ 

The samples were spread out on paper in the liehl lor a few 
luiiuitcs until suffieientlv dry to be gentiv iiowdered. Less ihan 
an lioiir elapsed from taking tlie .sanqile to the sterilization of the 
extract containing tlie nitrates m the lalioratmv. .\1| samples 
were treated in exaetly the same manner, (inn gnn. of s<iil was 
used for the determination of nitrii-. nitrogen ami loo gnn. 
for the estimation ol inoistiiie- -d e.e. <>1 nitrie n.xide gas 
toirespondiiig roughly to I iiart of nitrie nitrogen |ier million .4 
soil. 

Xiti’ic nitrogen was estimated bv Sidiloesing s method as 
ilcseribed by AVarrington.^ 'I'ius method has fallen into disuse of 
late years being eonsidered trouhlesoine to eariv (jiit. .Modem 
refinements in a])paratus for manipulating small qiiantitii's of gns 
iiuw enable the operations involved to bo performed verv e.\]iedi 
tiiiusly. The resulling tiilrie oxide can moreover be .nialy.sed in 
a lew moment.s bv mixing with pure oxygen, thus giving a decisive^ 
ness not possessed hv eolorimetrie methods. l''ourteen deteriniiia- 
tioiis of known quantities of nitrie nitrogen varying from 2 to to 
niilligrams gave a mean reeoverv of per rent, ol the nitrogen 

taken. 


' J'.yur. A'ji'i. v»l. IX, lOlS, ['• i>-. 
^ Jour. A'jri. ■Set-- vul. 1\ , l!)l I, ]j- <)•'■ 

® Jour. Viion. Vot’., vi>!. XLI, ISS:^, p. 
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Estimations of nitric nitrogen .in samples of spil gave 
iollowing results 


Parts nitric nitrogen 
per million soil 
I 28*45 

Soil Xo. 1 .. .. 27-98 

i 28'00 


Soil No. 2 

Stiil No. 


37*47 

37-20 

COO 

C-07 


liESULTS OF COLD WKATHER OBSERVATIONS, 
riie results obtained from September 191!) to April 1920 arc 
given in 'I'alile 1. 


'I’ALtLE 1. 


Xillic nitrogen parts per million 
(dry soil) 


Oute 


Septeinljei 1-Ulr 1919 
September 2Ct!i. 1919 
October 22nd. 1019 
Xovciiibcr 17th. 1919 
JanuarN' loth, 102(‘. 
.fAnuarv 26th. I02O 
March I5lb. 1920 
April 12th, 1020 


2 --I 

0-0 

2 »; 

O-C 

8 1 

i-r> 

S *3 

l-.‘ 

7 4 

1-8 

9 *K 

1-0 

14 4 

1-9 

12 0 

10 


Tbe cultivation operations after the wheat harve.st of .Maicli 
1919 were as follows : — 


JLiV iL’dl 
August 2ii'l 
August 28th 
.Se])leniVjer 17th 
SepU-mber :*“fh 

0( toher 1 111) 
Octolier -iOth 
October 27tli 
November 21st 


Ploughed to a ileplh of 4 inehcN. 
ditto, 
ditto, 
ditto. 

Ploughcfl to a depth of 3 iiieheH, suifare 
consiijldAtet! with wooden beam. 

tlitto. 

d.ttii. 

ditto. 

ditto. 




N’lTRATE ACCUMELAllOl 

The vertical broken ; 
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ht I.. It. ol our oUsorvations of nitrir niln,...,, Ilu, iuatu,u 
(.aether with weekly totals ol n.iufall (u,.-hes) a,,,! lortn,al,tlv 
averages ot maximum au,l mi.umum air temperature (() F.)’ are 
stowii graphically in Plate XXVII.' 

The statement of agricultural operations will he sell-expl in itn,A 
to rudian readers, hut lor the he.ielit of those unfamiliar w,tl, 
Indian conditions a, word of explanation is needed. I'lie autnniii 
sown crop ot wheat was harvested in Maivh lohl ; cheap iirinalion 
being available, the, land was ploughed and left op.m dnrina tl„. 
hot, dry months of April. Mav and .lunm The nia.ximnm aii 
temperature at this period may reach I IS F.. ami the soil is rhtis 
e.xposed to conditions nnfavoiirable to cictive life dunng the .summer 
fallow. During the rainy sciison (July. .Viigust. Seplemher). 
eiiltivatiou, which consisted of light ploughing ami consolidation 
of the surface with a heavy wooden lieain drawn hv oxen, was 
I’arricd ont when weather conditions permitted. 

As soon as the monsoon receded, and the land liecanie siilUeieutN- 
ilty, systematic preparation for wheat sowing in Oetohev eommeiiced, 
.Vt this period of the year, the countryside heeomes in a lew daws 
the scene of intense activity, not a moment heiiig lust hv the 
cultivators in taking measnros to conserve the soil imustiire ami. 
as our observations prove, to prepare the supply of nitrate iieeo.ssarv 
for the forthcoming cereal crop. 


DlSClCSSIOX OR KESO'LTS. 

The point of interest in our oh.servatious is the Hiictuation 
HI the amount of nitrate in the first foot of soil. After a slight 
increase in October during the cultivation operations, the amount 
ill the second foot showed no variation. The mind nccHtwihdidn 
0 / ndmte in the fimt ffol in Odober dwhuj the, pfeinmlion of the 
hind for initainn {rabi) nondiui i>s ek'irly bronylit out. Nitrate had 
almost eompletelv dasappeared from the lirst foot at the end of 
the liiins, and increased from ■2'(i parts per million on fieptemher 
■-’0th to S'l parts per million on October 22nd. 

.'Icteoiuliisjiinl (hua are lakcJi fvem i-econls [iiiblished ia the fie/wU oj tUiunmuiUd 
Ccittral <^itrh, Ihtikd Pronnc*i% 



471) ACRICULTT’EAL JOURNAL OF INDIA [XVlT. v 

Oui olisei-vatioiis arc in agrccmciit \ntli those recorded 
r.niget and (ininuid’ at .Maisoii ('aree, Algiers, under somev. c. 
siuiilar conditions as regards raintall. 

The dry \V('at1icr of lOli) set in hv the middle of Septoin ,■ 
at t'awimore, the last heavy fall of rain, I'TS". occurring on Sept 
her Stii. The lanil was dry enough for cultivation operation- i, 
he in full swing on Septendrer 17th. The most rapid accumula;; ,i 
of nitrate oc( iirred i.etween September Shth and October id- d. 
Soil temperature was favonraldc for nitrificiition throughuut 
Se|)tembcr and Oi folier. Other eontrolling factors mast, therehai., 
l.>e looked for to account for the absence of any eviilence of niimte 
formation in Scjitciuber. and its rajiid accumulation m fhlolioi. 
fnsulludent air supply and eNcess of soil moisture are indicated 
as t!ie. most probable. During the heavy downpours of the rainy 
season, the soil had hccome tightly packed. When dry weather 
set in. a hard crust (pupri) formed on tlic surface, eftec- 
tivelv catting oft' tlie supply of air. The .soil, moreover, if not 
actuallv saturated with water had. througli the rains, contained 
consideralih' above tlie optimum for the aotii'e growth of the 
series of orgaiii.sms concerned in nitrate |iroiliiction. 'I’he ( ultivfitinii 
ojieratious in October immediately changed these conditiom, 
Soil ninisture was reduced bv evaporation and the soil was 
tlioroughly aerated. 

In an interesting series of experiments carried out in lysiiiKn.M's 
at Push. J. X. Sen- has sliowii that rapid nitrate accunuihnion 
occurred in October and November, a period when the ciiinatir 
conditions ad Pusa correspond to those of September and O, inlicv 
at f'awiiporc. He drew attention to the fact that the ptrinl O 
rapid nitrate accumulation coincided with one of the periods iif 
active, growth in Biliar. Sen's cNperiments were carried out lor 
a special purpose, under admittedlv artificial conditions, but tiicv 
add considerable support to our own observations made in tlie 
field, tnat the period immediately iireccding th.c autumn sow ing 
time is one of ra])id nitrate accumulation in cultivated land. 

^ i'oh^ph'i itfiidns-. vdI. CXLVIM, llHIll. ji. 1'1~k 

~ J(jUt. Ayri. iSci, vo!. IX, 191S. p. 41. 
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Systematic estimations ol nitrate t,. a .lenth of ,l leet ^ve,,- 
li ,i(le by Leather! at I’lisa IroTn A])nl 4tli, ln|\i. t.i Detoiier -J.-.ili 
1;,10. He unfortunately ycves no .letails ,.f the treatment of the 
hiloAV plot from which his samples were taken, hevon.l statin- 
t! ,it it was kept free Irom weeds and lightly cultivated. 

^ err rapid nitiate aci iiniuhitinn was dliserr ed after the llrst 
till of rain in Jumn and no further marked increase was notice, I 


rhrougliout the rainy season which e.xtemls at I’lisa to the middh- 
of October. The result.s obtainerl in the iipiier two feet of s<,il 
are sliown graphically in I'hite XX\'III. These are of great 
interest, as they bring out the jmini that a |)eriod ,if r.!]iid nitrate 
areunudation occurred at Pusa at the coiunieneeinent of the 
monsoon rains, and immediately p”ceedin<g the sowing of the 
summer {kliarif) crop. 

The vieAV expressed by Leather that luirilieation milv oceurs 
at the commencement of the monsoon, and then onlv for a slmit 
time, cannot, however, be accepted, and indeed is hanllv jnstilicd 
livthe observations recorded, which were not continued on , iiltivatc) 
land during the period of jireparatioti for the mh, crop. 11 
iiitrificatioii in culti\-iited land were active only during the wet 
weather, and then only for a .short time, it is ohvious that 
winter crop production at I’usa would lie reilnce'l to a \erv low 


figure. 

From the evidence available the conclusion is arrived at that, 
under the ordinary system of cultivation in Upper India, c.onditions 
are favourable for rapid nitrate accumulation at two seasons : 
(1) immediately after the liiat rains of the .south we.st mon.soon 
in June, or July, and (2) at the hoginuiug of the cold weather 
season in October. Tliese mouths coincide with the :i, 'ginning 
of the two agricultural .seasons, and occur just hchne the 
sowing of tlic summer (kli'inj) crop and the cold weatlicr (i>ihi) 


f'lOt). 

Both the summci’ and autumn periods of nitrate accumulation 
live preceded by c(inditions iinfaA’ourable to active life in the soil. 


‘ .1/fra. Dtpt. .Ijo. ludi'i, CheiK. eVr., vol. II, 1911, p. 101. 
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'I'lie suiuiiici- iidiKxi is ])i'epeile(l by tlie intensely hot and dry nioiir;,.. 
April. May and early .iune. when a inaximuni air temperatun „f 
n8°F. is not uneoinnion. During tliese months, the upper suit;,, 
of soil, indess irrigated, is deprived of soil moisture. Where t:,t 
weather cultivation is practised, and the soil is left in a. thoronci ly 
aerated condition, during .Vpril and May. the conditions will h,. 
l)arti(adarlv favour;d>le to very rapid nitrification, during ihe 
summer period of nitrate accumulation, and therefore to a lugli 
yield of the succeeding (Uninf) crop. The autumn period of 
nitrate accumulation is preceiled by three months of excessive 
rainfall, duiing which the soil i.s freciuently .saturated with moistine, 
T'he conditions are such as to interfere with proper aeration, arid 
distinctly unfavouralile to aerobic organisms. 

.\ tvpicul curve for nitrate aemumdation was obtained at 
(lav iipore during the period September to April (Plate XX^II). 
When the conditions unfavourable to nitrification ceased, ami 
favourable conditions set in. rapid nitrate, accumulation took place, 
followed li\' a ]ieriod of .sluggishness, and then by one of renewed 
aetivitv. The curve (Plate XXVIl f) obtained from Leatlieibs 
re.sults at Pusa, for the jreriod April to September, shows the 
same cliaracteri.stie ijiit in a less marked manner. 

The principle.s which control nitrate accumulation are cl 
general application, but the manner in which they operate depemb 
on conditions determined largely by geographical position. I'ov 
example, the processes eoneerned may be retarded by the cold 
and wet of the European winter, the inten.se heat and drvnes.s 
of the Indian hot weather, or excessive, rainfall such as oct urs 
for definite periotls in countries affected by the mon.soon. I hey 
arc accelerated in fudia by the eondition.s mentioned in the 
preceding paragraplns. 

The amount of nitrate present during the growth of the crop 
has a direct bearing on the yield. Nitrate formation in tlie soil 
is an essential phase of the nitrogen cycle as far a.s the majoiity 
of food I'.rops arc concerned. The factors wliich influence nitrifica- 
tion in different parts of the world, are, therefore, of economic 
importance and closely related to food supply. Data relating to 
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I„ liricatioii ill tropical and subtropical couiitii(>s would add an 
in cresting chapter to Agricultural KHonce. liccords reiiardiiig the 
in -nscly cultivated sugarcane Helds of Java would lie of special 
ill’crest. Jlie latter crop follows rice and yields butv tons of 
su . arcane per acre. 

Ihc Indian (ultiAatoi turns parts per million ol nitric nitioiien 
in die soil into inaunds ij' main jier acre. In ihe I'nited I’m- 
viiices. for the cold weather crop at any rate, lie has proliabh 
adapted his methods to aeciiiniilate not niore than siillicient 
nitrate for a crop, to whirh a limit is nonnallv set hv .soil 
moisture. 

The sy,stem of agrieulturo at proseiil practised in I'ppei India 
lias establislied a po.sitioii of eqiiilibiium in wliieli the iiidogen 
iciiioved by the small crops jirodiiced. and the inevitable los.ses 
111 nitrate by leaching and intjterfect surface drainage during the 
tains, are balanced by the feciijioiative agencies which add nitrogen 
tn tlie soil. There is no evidoiicc that ciiltiiated land is either 
losing or gaining in fertility. Much (jf it seems to have reached 
a po.sitioii coiuparablo to the permaiiently iiiiiiiaiiiired wheat plot 
;it I’otluimsted. which for the lifty years jircccdiiig lull gave 
an average yield of dJ'.') bushels (equal to mainids) jun 

acre. 

The existing system of agrieulture has heen aided of late 
rears in many ways by the .Vgricultural i.fenartnieiit. by th(‘ 
iutroductioii of better varieties ol crops, by exteiisivi' seed distrilm- 
tion. and bv increased facilities fur irrigation : but no general 
diange in agricultural practice has been made resulting in an 
mrrease in fertilitv. The next step forward is the establishment 
af a permanent svstinn of agriculture at a higher level ol jiroduction 
tliaii the e.xisting one. When this is started, and oiil\ tiieii. shall 
ive begin to get the full benefit of iirqirovcd varieties ol crops 
iind tlie organization for sceil supjily which lias been established 
by ( tuvenimont. 

The results obtained at the Sugarcane Experiment Station, 
bliaiiiahanpur, remove any doubts which might exist leg.iidiii^ 
the possibility of ]irofitiibly intensifying agriculture, in tlie United 




Tlie standiiid outturn that may be expected on irrigated -rul 
in the t'liited Pi'ovinces in a year of a,verage cduiracter i. as 
I'ollon's 

Su„arcane .. •• 345-4 maunds per acre, 

Wheat. .. •• 13-2 „ 

Gram •• •• " 


This does not. liowever, pi'ovide a complete solution because 
e.xtiancous nitrogen (approximately 100 lb. per acre) ha.s lipcii 
introduced once during the four-year rotation. The, use of nitro- 
genous manures, in the form of oilcake meal for example, is 
increasing and will increase, but the time Is remote u hen the .supply, 
h()we\'er carefullv con.trolled. will be sufficient to fertilize all t!ie 
cultisated laud. Exce])t where capital is forthcoming for the 
production of high priced crops, sucli as sugarcane, we must aim. 
in the first instance, at a lower general standard of prodmtiou 
than the results just quoted indicate, fmt at the same time oiiC 
which will bo a great adxance on tlie existing standard. 

The autlior.s believe this to lie attainable if the problem is 
.seriously attacked. The possibility of speeding up. by suiiah'le 
.systems of cropping and cultivation, every recuperative pioce.ss 
which adds nitrogen to the soil, must be fully explored. 1 here 
is everv rea.soti to believe from the .study of drain-gauge iceords. 
and other investigation.s, tliat these are considerable in India, it 
the soil is maintained in a suitable condition. That tliev operate 
is obvious, otherwise a soil containing apjiroximately 1,500 Ih. ol 
nitrogen per acre foot, which has been cultivated ior centimes 
without any addition ol e.xtraneous nitrogen, would have hccoine 
unproductive years ago. 


' I niiiiind = 82-3 lb. 

27'2 niaunda 1 ton (2.240 lb.) 
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A great opportunity exists in the I'nited I’rovincos for the 
st (ly of the problem in tliose tracts where efleetive Meps are now 
b,- rig taken to overcome the scarcity of water, tor example, in 
th magnificent stretch of country, O.tdO.Doo .u-res' in extent. 
,,p iimanded by the Sarda Canal projeft. and als,, in areas where 
tii.ie well installations are concentrated. 

The problem is undoubtedly complex, and it is uuueie.ssarv 
to dwell on the need for scientifio investigation in (■niiuection with 
it. Special care must lie taken to guard against tlie iiitroduction 
of methods of cultivation un.suited to luduiii conditions, whii h 
lead to waste by producing nitrate-s far in excess of the requiiemcnts 
of the crop, and which by disturbing the levels lead to loss hv 
rlenitrification during the rains. The risk ol coiisidenilile loss 
from the former cause is bv no means (o he ignored in I'jiper India 
witti its two agricultural seasons and two jiei'iods of active iiitrilii a- 
tion annually. It 1ms recently been shown tlmt accumnlation of 
nitrate far iii excess of the crop reijuireiucnts does actually occur 
in Egyptian cotton fields.' 

‘ It is estimated that 21 per cent, (or about i.n.'O.liea ricrf*..! will lie irrie.oe l .miiuiilly 
of the Indian Sugar Commltlet, li)2l, p. 

■Jour. Agri. Set., vol, IX, lillll, pp. 22i)-227. 
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.AGRicrLTriy; is the mainstay of more tlian 80 per cent, oi tho 
population of India. Its .succe.ss mainly depends upon increasing 
or at least keepin" uj) the fertility of the soil which is a necessary 
condition in crop production. In fact, increased crop production 
is the aim of all engaged in the pur.siiit of agriculture, and it is the 
resultant of nianv forces, chiefly l)iological. operating in the soil, 
often oppo.sed to one another. .Anything that interferes with the 
right working of these forces .spells disaster to the ryot, for it moans 
diminished or no crop at all. ft is therefore of the utmost inipoii- 
ance to know w hat these forces are and how they can he controlled 
to get the liest results in the production of food. 

ft i.s a well-known fact tlmt there are many essential eleim-nt' 
necessary for the normal healthy development of a plant. Of 
tlie.se, nitrogen needs our an.xioiis attention as it is very largely 
removed from the soil by each ero]). Furthermore, our soils 
especially the South Indian soils are geiierallv found to be deih ieiit 
in this most necessary and important element of plant food. 

As early as f 897 Sir AVilliam Crookes .sounded a note of warning 
when he drew the attention of tiie .seientihe world to the jKissihle 
depletion of the sources of nitrogen supply and the conseijueut 
danger to humanity at large in the. near future, wei'e not prompt 
mea.suies taken to find ways and means to utilize the unlimited 
supply of air nitrogen for the production of suitable nitrogenous 
compounds to be made use of as fertilizers in agriculture. 

( 476 ) 
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This led to investigations V.y other scientists, and three iiulus- 
t, d processes, namely, the arc proce.ss, the cyananiide process 
;i; 1 the Haber process, have become prominent nosv-a-clavs. 

T ..>y are defective, however, in that tanners with small meays 
ca mot be profited by them, 

The r} ots at ant late ni thi.s conntrv have niideistood the 
iiM s of bulky organic matter lor rejilenishing their soils and havi’ 
iii„dc use of certain green leaves, green crops, leafnunihl. etc., as 
iiiaiiures. 1 his is a u.sefnl practice no donbt hut it is not always 
ajiplicable as, for instaiuu, to conditions arising from deice - 
tive rainfall or other climatic factoivs over which the lyot lain 
possibly have no control. Therefore, there arisi's a necessity 
for attempts at nianufaoturing new fertilizers under controlled 
conditions. 

The scientific studies with the utilization of organic wa.sfes as 
inannres by bacterization are of groat inleresl and ojien ii]) many 
attractive and useful lines of investigation. 

The point of practical importance here is. that the charactei* 
of the organic matter and the bacteria present in a iiiamire are of 
the greatest importance to agriculture. It is thus e\ident that 
organic manures become all the more indi.spen.sahle. hlTorts have 
l)(‘eii. therefore, made to utilize the available organic wastes as 
manures aftcjr being subjected to bacterial action. I'p to the 
present m.) work of the kind lias been done in India, and this preli- 
minary note is sim].)ly a statement of wind has been atteinjited 
with sugarcane waste by the author while working as a resoarcli 
scholar under .Mic Hutchinson, the Imperial Agricultural Bacteriu- 
logi.st at Ihisa. and of what is to be done in the future with this 
iind siinilai- vegetable wastes. 

It might be mentioned in this connection that transporting 
hecomes the limiting factor in dealing with bulky manures. If 
such manures could be reduced in weight at the e.\.peiise oi then 
iioii-nitrogenous materials like (lie carbohydrates they may succcss- 
hillv i (,m]iete w itii less luiikv manures like tisli niaiiuro or oil-cakes. 
I’uuher. the celliilose-decoinpiosition jiroducts and the sugais 
Ijecmne possible sources ol energy for nitrogen ikaliun. In other 
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words, thn bulky orgaiiio wastes could act as culture mcdi 
the iiitrogeii fixers. 

With a view to test the possibility of these, cauc-waste Ic a,i 
as inegasse was used for the purpose of the experiments t 
described licreaftcr and the work done so far in that connc. : 
forms the sul)iec.t matter of this paper. 

Mcgasse is the waste material after the extraction of i 
from sugarcane. It is at present being burnt by the cnltiv iim 
for making jfiflficni but may be available for manurial pur]ii s,,> 
after bacterization. 

Composition of mogasse 

Per cent. 

Water .. •• 40— OO’i 

^ugar . . . . 10 ^ With 75 per cent, extraction. 

Fibre .. •• 40— ooj 

I’lic conipositiou varies witlt the efficiency of tlie mill lused 
in extracting the juice, the land ot cane (hard or soft) and tlie 
power used in extraction (animal or steam). 

It is not economically possible to extract the sugar left in 
the inegasse and lienee it was pi'ujiosed to use it as a possible iiiediuin 
for nitrogen lixation with a view to introduce it as a chea]) ninmiiv 
in agriculture after proper treatment. 

The treatment may be in three ways : — 

(1) To introduce iiitrogen-lixing organisms only. 

(2) To treat the megusse with cellulose-decompo.sing oiyan- 

isms lor a certain period and tlien sterilize fu get 
rid ot all tlie organisms and inoculate with only the 
iiitrogen-tixers. The object is to get the mtiogt'ii- 
iixing organisms to do their work liy utilizing tin- 
cvllulosc'decoiupositioii products as well as the 
original sugar (10 per cent.) contained in the inegasse, 

(3) , To introduce both the cellulose-decom])Oset.s and tlie 

iiitrogeii-lixers at one ami the, same time and allu" 
tbe organisms to act on the inegasse conjointly. 

Large quantities of inegasse, 20-25 millions of tons, aif 
available in India, and as laboratory experiments have given 
encouraging lesiilts. it should be possil'le to produce a useful 



A NKW SOURCE OF MASURE 


470 


i, aiiure out of a substance, winch is at present a wasto-])i'('ihirt 
) eant for purposes of buriiiup; onlv. 

There is another pliase of the problem to be considered ; before 
riilizing the megasse for the yn-ocluction of a inamirc it is ncicssarv 
t , show other sonrees of fuel roreydace it as it is at present used 
(III the spot as fuel for (Oy-making. 

Assuming that it will be tivailable for maiuirial yttiiposes when 
it is proved that it is wortli more as a mamire than as a fuel, the 
fullowing exyterimeufs were started. Ifefore doscitliing tlit'.se 
experiments it may be mentioned that there is sinotlior distinct 
advantage in using megasse as a inautire, which i.s thiit all the 
ingredients taken by the crop arc returned to the soil. Only the 
juice is expressed and the eane juice does not contain the ynodm ts 
of the soil and the soil will not lose anything thereby. This yioiiit 
I wish to particularly emyrhasizo taking into <(insidcrai ion flic 
notoriously exhausting nature of the sugarcane cvoyi and the crying 


need for manures by the caiie-growcr. 


The 

following 

table sliow' 

tlie an 

ilvses 

of a low 

samples 


N 

('aO 


iv>,. 


Sample Xo. 

L’er cent. 

iVr coat. 

IVr cent 

Per cent. 


1 .. 

(>■24 

0-lnl 

0-31 

0-106 


2 

0-34 

U-103 

0-30 

o-ioo 


3 .. 

. . 0-23 

0-lW 

o-io 

0130 


4 .. 

0-1'i 

O-iK.j 

0 -is.-; 

012 


S . . 

.. 0-21 


0-23 

0-13 


ll . . 

0-2:; 

0-120 

()'2S 

0-14.1 


Aver.aoe . . 0 ‘.i4 

OIOS 

y2,5 

0142 

It 

night also 

be pointed 

out that me 

2 ;ass(‘ liaJ* 


advantage over other wastes m that n coma, us 

which alone, when utilized fully by the nitrogemlixmg o.gamsius, 
d.ould be res]K,nsiblc for a llxation of loO milhgiani.s of 
nitrogen per tUO grammes megasse or even luoie \\ htii t ic most 
elKcient strains and the best eonibination.s of tn( we 
iiitrogeu-lixiiig organisms are ascertained. 


Experhikstai,. 

For this putrose 20 11. of megiisat of a soil loral taiio 
token, .Chont h Ih, tkotoasUly .ta«l ■» «'“• »»■ 
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and stored in jars. Saturation capaoity, which works out to u 
per cent., was detcrniined and hall saturation (250 per cent.) \ . 
used for the experiments. 

Gettiiif) pure cultures of nitrogen-fiXcrs. 

Ihirc cultures of B. Rudicicohi were obtained from sann-li. i 
nodules liv plating after sterilization of the noclule.s in the follow 
manner 

The nodule.s were carefully wa.shed in distilled water a d 
dropjH'd into a .sterilized test tube, containing u few c.c. of waiai 
niorcuric chloride (temperature 40°('.). The te.st tube was tlu n 
replugged with cotton wool and placed in a filtering fla.sk tittcl 
witli a rul)l)ei' cork. The fia.sk was afterwaixks connected to tlw 
filter ])uni]) and the air e-xlnuisted till the solution l)egan to Imil, 
In tills way all air bubble's ])resenl on the surface of the nodule 
were withdrawn, and on admission ol air by discotmeefing the 
pump the nodules were made to smk to the bottom of the test 
tube and the disinfectant solution was able to act on all portintis 
of the 110(1 iilc.'- 

The organi.sni isolated under the anaerobic nitrogen-fixation c.x- 
jieriments (which subji'ct itself has been dealt with in another pajK'i 
by the author) su]i))lied the need for an amiei'obie nitrogen-ti.xcr, 

Iniiture cultures of .Vzotobacter were luscd as pmre cultures 
could not lie obtained in time. 

rho slants of soil extract maiiiiite agar. ]}otato and niiDiiiitc 
agar were used for cultivating the three nitrogen-ilxers a.s llu v 
are the best media known al pre.sent for organisms (i), (ii) and ('o). 
rcspcctivclv. Li(]uid ciilture.s from these slants were made b\' 

means of sterile water and used as inocula. 

The first series is as follows : - 

(1) 2,'> c.c. natei (con{i«»l). 

( 2 ) CuTilin! (.'loslridiiim :> c c. 

(:>) <.'ontn»l ~ (‘lushidiuiii H i .c. )- A/.i)i(ih;ictoi H c.c. 

4- ('In.^tridiiihi c.c. Riidicicnla. H c.c. 

(.■|) -f (■l'»tr»diuiii 1 c.c. -j- .V/.'itobactoT I o.c. I- K,Kiiuicula 1 * 


^ M ern. Dept. Atjrl. India, Had. iSer., 1, p. 
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Tlie bottles were iiieubatod at 30°('. 

Nitrogen cletermiiiations were maile troin earli. ,.iue a iiioiitli, 
I, taking equal quantities of inegasse after divin-r. 

The results are given ui the following table : 



1^1 OftermhuUioii 

Mg- X pet Hli) tri m, 

-ll'l lVt<Ttiiiii:i(iii 
7-:(-i;ot) 

Ml'. X' {iCf |tKI ofin. 

I . , 

ilTlr-' 

tns ifit 

J . . 




otll-Ol) 

liUn-Tn 

j . . 


i;’i •nth) 



XitItH) 

li Original megasse 

L’TO'lllt 

"1 niiitctcl 


The above results show that the megasse now ((aitaiiis r:!!i 
per cent, nitrogen. 'ITiat is to sa\. twice as imieh iiiti'og<‘ii as is 
contained in farmyard inaniiro after heiiig aeieil npiiii foi- g iiioniiis 
only bv the nitrogeii-fi.viug orgatiisnis and if may he |iossih||. ilmi 
more nitrogen will be fixed. The celbdnse-de( ()iii|iositi(pii pi-oplucis 
as well as the sugar that is still to be lonnd in the bottles supplv 
energy for tlte organisms in an im reasing degree as decoinposif ion 
])ro('eeds and it may be .safely |»estinied that more niirogcm will 
he li.xed. The metliods used here ni.iy he extended to olhei- wastes 
like (1) itrickly Jtear. (i!) dry leaves. (:!) straw. (4) saw-dust .'etc., 
ete. 

The ])roblem seems to hi' lull of |iossihiliiie.s and is wiatli 
liirtlier ehuidation. Tlie iiianiirial needs in India are increasing 
every dav and efforts may with advantage he diiecteil to meet 
the needs of the Indian cultivator. 

SiMJIARV. 

I. Uf all the wastes siieh as (1) straw. ('A) dry leaves. (:i) 
sawdust. (4) inegasse. (A) nudim (/>’. hilijohn) reliise Irom 
dstilleiie.s. (ti) iiriokly pear. ete.. inega.s.se was seleeted lirst as it 

eoutains about !(• per eeid. sugar. 

■T 'ITie results obtaineil so far have been eneouraging. I'nm 
t. bacterial treatmenl mega.sse contained only oki pel leiit. 
nitrogen. Hut after bacteii/.atioii for a period of two mouths 
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only, tlie nitrogen content increased to 1 -39 per cent. Tlie ; si, 
in bulk was not determined so tliat tlie, absolute gain in nitn ,,,, 
cannot at present be stated. Tlie increased amount of nitr(...,^ 
is twice as mucli as is contained in fannyard manure. 

It is proposed to aiiply all the methods now asccrtainei! ii, 
the utilization of niegassc to other wastes which may also beci, 
equally useful. 





report on the second AEL-INDIA KOO- 

L A Y1 NG COM P ET I'l’ I ON . 

CONDUCTED AT THE U. P. MODEL POULTRY l-'ARM. LUCKNOW. 
BY THE U. P. I'OULTKV ASS((CL\T10N, 


Miis. A. K. EAWKES, 

Secre.Uifil. V ■ P- Poiiltn/ .iHSitfiafioii. uml Poidlri/ t” 

(Sdwnment , Uoile'l Pi'winny. 

The first egg-laying competition lielil in li)-20-gl inel with siu li 
success that the United Provinces ?oullry Association iletcriniucd 
to make this competition an annual fixture. Accordingly it was 
decided to hold a second test in the Association's farm coinnicncing 
on the 1st Noveinhei'. 1921, and to invite competitors from owr.scas 
as well as from all parts of 1 ndia . Some 1 1 9 entries were received - - 
18 of these from nrominent luwlers in England. On the oiioning 
dav of the test no less than 89 hird.swcre penned, each m a sing e 
enclosure ( Plate XXIX, fig. 1), and every lord received epuahle 
treatment with regard to feeding, housing and attention. 

It was astonishing to note how cp.ickly the lurds .startcl to 
lav-the cold season in the U. P. is very conducive to wmtei laying. 

The comparatlvelv long day ^ ; 'j; 

colder cjJiiitnes seems to prove the tlieoiw ol ^ ai c i U 
laving properties of hens. As artificial lighting of poult y houses 

has proved efficacious in improving the unitei laying o , ^ 

, ^ , .1 .r„i,+ nf the United Provinces bungs up tiie 

the 12 hours day i,, average 

average winter production of . , t i 

;.Kl d„,l„g snmlar pa W i» tk Br.tri. bte 

^ ( 483 ) 
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'Die extremes of temperature were vciy great, varying fi 
40 degrees at nigiit to 84 degrees in the day, aiul as the birds w, 
housed under practically open air conditions their health kept a 
high average. Xo deaths except two accidental ones occurred c 
no cases of any more serious illness than slight colds were register 
All the birds kept on weight and condition in spite of 
intensive nature of their housing hnt ample seratching exercise v, 
afforded bv means of the simple expedient of burying their gta , 
feed daily in the sand litter on the floor of each pen. 

The quality of the birds competing was of decidedly higher tv]- 
Ilian the majority of the birds entered in li(2() and the contest ■: 
a keen one, the I'linners-np all scoring to within an egg or two of tlii' 
highest record. The record for the three months of the test was ,i 
•score of 6!! eggs in 92 days as against last year’s record of 65 eggs 
laid during a similar period. The winner was a Light Sussex 
pullet from overseas owned by Mr. F. H. 'Welch. 

In order to penalize small eggs, only 80 per cent, of eggs 
weighing between 1-|- to 2 oz. ciadd l>c counted in the liiud score. 
The standard egg of 2 oz. was the only egg to count, 

.\ table showing the scor'c of earh bird was placed on the ])e; 
enabling the public to follow the i>!'ogiess of tlie contest. .\ii 
interesting entry was a ]ien of Black Leghor ns .sent by the " Daily 
■Mail (Plate XXIX. tig. 2) ; this pen was tired fi'om the winners 
of the I'ecent " Daily Marl ” Xational Test. The birds, however, 
were beaten by the Light Su.ssi'x team. 

The following method of feeding was adopted : 

Moniiiifi. tlraiir (mixed) at 2 oz. jrer bird. Varied uiixthie 
ot mukui (maize), jiiirnr (No/y/Zo/rn). (/emi (wheat). dJiaii (rur 
with husks on), hnji'ti {/’. I </phoideinn). 

Mkl-dtuj. Dreen food lucerrte oi' pedak (Indian s|)inacli)— 
at 2 oz. per liiid. 

I'k'eiiiiKf. .Mash. Ira.sed orr 2 oz. dry per bird. com])oseil of : 

IsJ nionfli na»ntli ‘iid niouVli 

Bran .. .. 4 parls iwnty ' 2 [ pari' 

Atta .. .. 2 .. 1> .. 1! 


Grain lioiir "i’ inar/.r l^•llr «ji- ciTislii-t| 

oals, in j'otation .. . . l* 

Meat (coolieil) .. .. 2 „ 


i 
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Daib/. Boiled ,v,hd- and (or) , -aid, age leaves ailde.l 

Wednesdan. Kpsoni salts added. 1 teaspoonfnl p.T :! hens, 

Suiidaij. iiaw onion, chopped line, addeil. 

Cost. Average per Inrd per mensem I!. I -I -d iiudmlino sand 
mr litter and grit, shell and charcoal for necessary dmestive and 
nell production piii jmsi's. 

The, total laid Uy 80 lords amounted to :!,:f'jo isms. Tlic eccs 
were sold to the piililicat an average rau- of Its. -j p,.,- tlmucli 
the higher rate of Bs. S per dozen was receiveil for ettgs spci ially 
sent for the use of His Moval Highne.ss the IViiicc of Uhdes during 
his tour. The profit made was e.xpended m handsome cups 
awarded to the winners. 

The following statement illustrates the perfonuance of pullets 
entered for the eoinpetition. 
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riiK " 

'MiM-niri'JN 




Pi'.riC 


Cup fu)' -the liert layer ..f largest number of euua, pie- ; 
aented by H. E. the Governor, United I'l'iviiieea. ^ 

Cuii for the be.at layer of larueM number of eir^i-s irre*- : 
pective of weight, presented by the U. P. Poultry ' 
Associalinti. 

Cup for the best layer from ovejaeaa, presented by 
the Stewards of Lucknow Haeea. 

Cup for the best layer of two-ounce eggs owned by a 
member of the Indian Poultiy Club, presented l,y 
the Indian Poultry Club. 

Cup for the be.st layer from Indi.i. pre.acnted by the 
I'f LiU'liiio'v 

Cup for the best team of four birds entered, iireseilted 
bv tlu’ C. P- PfUiUrv As8iK-iiition. 


<',ip for the best liver by a resident of 

Provinces, prcsenteil by the I - P- I^outt > ■ -> 


W'lNS'Ki: 

Mr. K. II. WcIrli’sil-ii'Miiu!) 
Sussex {)ulk(, luyiuy <'h ccir-s. 


Ditto. 


.Mrs. <}. d. Cowper’s (Rijjmlin.i) 
Black Ivslioi-n pullet, livini' 'H 
e-iii-s. 5'.l wi'it'hii^ tueU 2 o/- or 
over. 

Mrs. K. .Fohnson’s (LucKnnwi 
Brown Leyhom |mllut, layiny 
r»4 evss. 


('not. Mavo's {Xahan. Siiinoor 
States I \Vliitc beohorn pullois. 
laybi" ivspectively 55, 5S, 54 
aiid 'ik», totaliinj; 227 ei'j;?. 

Nfrs. K. Jtthnson’i (Lucknow) 
Brown Lei'hora pullet, laying 
ri4 eggs. 
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Piiizi: 

Winner 

s 

Cuj) fnr ihp best luyer owjied by an Itulian resident of 
{liu I’nitc;} l*rK\im*es. iireseiited by the L-. I. 
Piiiiltry Assnuiatiiin. 

Mr, B, K. Atitra’s (Liicl, 
White Legliorii pullet, layl-: 

OilgS. 


Clin tnr tin’ best layer fn.in the stnck bred or puivhased 
Irnin the L'. 1’.'' IN.uH ry Ass<u-iati.in, presented by 
the r, 1’. I'l'iiltiv Ass-nUiti'in. 

Cajd. Mayii’s (Xahan, Si; 
.States) White J,.egh(,iii ii 
Inyitig (50 eggs. 

ii> 

(.'up fur Oil' tu-st \Mnti- Loulu.m luyor. pirsciitecl In 
the U. 1'. I'.uiltiy Ass.,iiatii'ii. 

Afr. 1,,. («. Priee's (l^nul'ind] \\ 
Leglioru pullet, laying (>;} 

u 

Cup fur tfic Ix-sl luvcT i.f any "ther lishf variety, 
pri'amti'.l liy .Mr-'xrx I‘nrry V Cu., I.uvklluw. 

Mrs. K. diilmsfm's (J,,iK-ki 
Brown Leuborn pullet, ii- 
01 eggs. 

12 

Cui. fui the lii'xf layer uf any lloav.N luvrul. proseilfetl 
hv the L'. !’• l‘"ulJi v .Assneiuti-ni. 

Mr. l'\ H. Weleh'.s (England) j, 
Sussex pullet, laying ib) egcrj, 


,:^Dlede(l ^liiiicfi 


THE CATTLE lA INDIA.* 


LiuiT.-f'oT.. J, M VT:^ON', 

.■Usidihfl. ('oi^h'olli'r Ilf Mil Hit r;i I'lirmii. 

I. 

This lufittoi' has of lato attracted a eonsidovaLlo. il tardy, 
attention. 'I’liere i.s growing popular anxiety as tn the suIIk iency 
of tJio stock of cattle. Unfortunately there is nnich luiseonceptioe 
as to the actuai facts ; few liave a practical kunwledge e! the suLjoct ; 
fewer still a knowledge which goeslieyoiul the horder.s of the |>rovi|iee 
ill which they reside. Moreover, many of those who have interested 
themsi'lves in the subject have ajiiiroached it with precoin eived 
kloas based on erroneous premises. 

Ill these circu instances it seems de,sirable to have a clear 
exanunation of the qne.stion and a frank slatenieiit of the facts and. 

where the facts disclose unsatisfactory condition.^ ol the causes ol 
ouh conditions. We must t hen .on.sider the piissible measures ol 
riivc in the special , onditioiLS oiitainiirg in India. 

The first thing to notice ,s that, eont.arvto wuleynead beliel. 
Ihcre is no shortage of eattle. Whether the number present in 
India just now is greater oi less than a decai e eai ici one 
.anuot' tell, noi is it of anv importance. The simple, tin i m i- 
India is gnevouslv over-stoeked with cattle, and rtmust he imo 
veais sinee it rem hod the lim.t of its mrtural carrv.ng capaeiU m 

( 4ti9 ) 
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thia I'cs^icfct; since wlieii any rise or fall in tlie numbers will b,. 
to the variations in seasons and consequently in food-supply. 

A COMI'AIUSON WITH THE UxiTED (STATES. 

For the sake of tliose who think that India needs more c.; 
one may invite a comparison with the United States of Am. A.i 
d’lie statistics for both countries are iliuniinating. India. Ipi 
an area of 1.7(16,000 square miles, has 174. 757, 422 bovine cm Ir- 
2.114,400 horses and 2.449,417 mnle.s. donkeys and camels, maknio 
a total of 179,321,239. which is equal to 101 '5 per square luiie, 
The.se figures include Burma, and. apart from some Indian States, 
relate to the year 1920. 'I’he United States of America, wit!) an 
area of 2.970,138 square miles, posses.sea 67,866,000 bovine cattlo, 
21,534.000 horses and 3,404,000 nudes, a total of 92,804.(hi(), 
equivalent to 3U2 to the square mile. In this area Alaska and 
foreign possessions, as well as water, are not included, and the 
figures relate to the period after the war e.xcept as regards mules, 
Horses and other draught animals are included in botli cases 
Indian cattle are largely used for draught pnrpoises. 

From these figures we see that India, with little more than lialt 
the area, has almost double tbe number of animals used fcrdraugiO 
and milk production ; if we consider further that cf the United 
States cattle some two-thirds are kept solely for meat, whereas 
in India the proportion is fractional, the difference in the ligu 
is still more striking. Again, whereas a square mile in the Umfed 
States supports milk or meat-producing or draught animals to tlie 
number of 31 '2, in India it sunports 101 -.3. 

India s ee.markahle fositton. 

Perhaps the contention will l;e more convincing if stated in 
another way. Imagine the case ol a mac who purchased an 
uuinhahited island and turned loose on it cattle el beth, sexes. Tlicv 
would breed and multiply until the number equalled that which 
could be supported by the available food. Thereafter the whole 
would always be in poor average condition and would tend to breed 
less frequently : the rate of increase going up with good seasons and 
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down, with great inortaiity from starvatiom i,i a sLieecsiiou 
,f , oor seasons. (Jii an aveiage oi years there eon!, I ho no further 


iiic.ease in nuinhers. 

India is in exactly tlie position of .such an island. There is no 
J-Oike of the natural mmease of stock actos.s the land frontier, 
iiei. otying to the Iralrits and cii.stonts of the vast nniioiity ol her 
people, is there appreciable rednothm bv slamrlUei'. .V <-eitaln 
iiuiuber of cattle are killed lor me.at in the Xortli-West. and this 


takes some ol the surpUts from the district adjniiuny, hm this 
, lumber, added to the small nninboi of animals .shui,i»htere<l in a few 
Jiiige cities and cantonment, s. cannot have .an appreciable' eltect on 
the number wliich represents tlie natunil increase Iroiu a paicni 
•tock of 174 millions of cattle. In .sm h circiimstanccs the pmposi- 
lion that the cattle population of fndia, must long ago have 
rciiclied the ijoint at which further increase is stoppei* hv 
iiu'.itations of food-.supply. aided hv iln; ravages (if disease, is 


iiiconlestalile. 


I’ursuiiig this line of thought to its hrgieal end some startling 
iiielusioii.s are inevitable. Tha? tolerairce e.Meuded l(, ihe aetivities 


li the cattle poisoner in times of fodder .searcitv is e.vpliiincd ; while 
iiieiLSuios designed to protect cattle again.,st disea.-'c, where such akl 
is r.ot restricted to the valnahle animals, may he aetnally h.aim.lnl 
licin an economic point oi view. It may even, lie stated withoui 
■eriims exaggeration that the cattle population in the end conpicte 
ivitli Immaii beings for the available, supply ol food. .Moreover, 
vei-stocking results in sucJi doterioration of the qnaUty and value 
"f the animals in goneial tlrat by action and reaction the cattle 
iiwner in India is unable to attain in the country the food on wliicli 
Ills cattle could lie kept alive in the time ol laininc, liocause the 
mtth' owner in Tltuope, whose animals are more liiglilv prodiu tive, 
cm utfoi'd lo outbid him. 


Jaiw yielij oe milk. 

Vet another result of the low yielding capacity of the cattle 
11 that the eultivator is impelled to keep still more animaLs. He 
iiiis rows whose male calves are reared for the plough, and separatel} 
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hufialocs. whose mWk. <jhL etc., produce apart of liis income 
combine botli functions in one and halve the fodder bill is impo- Vi.p 
in the present state of affairs. When one. comsiders the d, ; .jtv 
of population on liei productive areas it is obvious that India c, „„t 
feed 174 millions of cattle in addition to .100 m.illions of h- 
Ijciims and give all a sufficiency. The important thing, tl!ei, i.„p, 
is not whether there are iminy or few cattle, but whether i -i lul 
classes of cattle are sufficient or insufficient. Cattle in India hivo 
for practic al purposes, two uses only, draught and milk. As regin],.; 
draught cattle the numl ier existing is sufficient, thougli their diauidt 
power is far short of requirements cn the average. In some cmaitem 
there are complaiuts that there must l;c an insufficiency of nunihei' 
because prices have risen. That does not follow. The naiuii!l 
consequence of a general ri.-^e in the prices of the foods cousuinod liy 
animals is a rise in the ])rice of tlio.se animals, but any ri.se tlial laii 
taken place in prices of draught o.xen in recent years is all to the 
good. Idle man who breeds and rears a draugh.t bulloc'k still rc’cene^ 
a wholly inadequate return fer tlic food that the aninml ha s consiimod 
up to matui'itv. ilovo(.>ver. the cultivator who buys a, bnllocl.. 
to-day is a seller to-iiiorrow. so that lie is not liiirt by a ri.se in pi ksis. 
The cause of the deficiency in draught power is .sinijily the o■.■l‘r- 
stocking already relcrrcd to, losulting in insufficient food for all ami 
inferior development of thousands in c onsccpience ; wlicn laigo 
numhois (lie in a tamine there may he a local shortage in miinaeis 
just after, but it is purely temporary. 


Cause of the milk .siiort.iqk. 

When we come to the other function of cattle, n.iinolv. 
production of milk, the piosilion is very serious, indeed. In b'dm 
there are ju'obably 00 millions of adult female bovine stock, yet at 
these a very .small proportion contribute anytliiiig to the uulk 
supply of tlie liumaii population. That .sup])ly is drawn only heir 
tlie animals which give more than enough milk to support then C'cn 
ofEspiing. 'J'Jiore are no statistics available' to show what tlie 
proportion of siu'li unituals is, but a verv slight acquaintance vitli 
the general cliaracter of Indian cattle will tell one that it must he 



THK cattlk question is uvniT 


veu- small iiKked. Tho. a))j)allhijr sliortaoe i,t milk in tlio cities is, 
i,,c eed. the clearest proof of deficiencv of milk cattle, tiKuiph cattle 
j\v; rm. Bad as the position is now, liowever. it would not he 
.0 lisqnieting were it not, that the evidence piants to a verv much 

state oi affairs lu tla- luturo. 

l^fteeii to \ cars ai^o luilk was clica]) and was m suiHficitl> 

sujiplyfor the demand, hut that ilemand was small tlinm^li the 
peverty of the lower, middle and the lahnuriiw classes. .Mdk ejiters 
io largely into the diet of th(Mvcll-to-do I inlian that anv increase in, 
iiverage wealth was hound to be followed liy an iuei’ea.se in the 
njusumptiou of milk if tiie demand could be satisfied. Such incre.ise 
ill tlic wealth there lias been. One cannot assert that c'cnsnmption 
Ilf milk has increased accordingly, but it is certain that nianv mcie 
people would now consume milk, or more of it. if the supply were 
sufficient. 'L’lmt is too often quite inipo.ssiblo. Tlieiv lunst lie 
iliousands of Indian children at this monient whose ]ia.reiits need 
milk for them and are willing to pay a jirice whieli would retuim a 
nood pi'ofit it the ilairv industry were even mudei'ately well organized, 
vet cannot get it of fair .standanl of quality. TIk' shoita.ge is ,so 
i;reat that available supply meets the demand only after a (h'gi'ci' 
ef adulteration in the liands ot the distrilmUivs whiidi practically 
riimels its value ; at the same time tlic price of " market ' milk 
lias risen to a point at whiidi llie pure in, ilk contained, in it, sells at 
almost incvciliblc rates, in some citU's. 'the large demand and 
liiglier prices rulin.g should have induced the required inerease in 
supiilv, but, the>- liave not. Wliy ? The proximate cause is tliat 
tlie districts whicdi breed tliem no longe,r ]mt out a sidiicieiil 
mimbei' of good dairy cattle tc.i meet the demand. 

The svi'i’LY of cattle. 

Killeen to twentv years ago the cattle required for urban 
ilairies were mainly obtained from the I’unjali. Laigr nuinbci,, 
af Siuiliiwi'il cow.s eonld be bought in Anirimai. aud (ipi.dl lai^ 
miiubers of the loiml breed from Ilariana, at veiy moderate inices. 
The supply from both tliese sources has practicallv dried u,, now 
hi t^ind them is still a ceitain supply of cows avaikl.)le. but it is a 
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too iiiiall to meet tlie demand. Inconsequence of these cl, 
many more buffaloes are now used for town-dairying and in tn: tin, 
<'ood breeds of these animals are proving unable to meet the do: ,,.(1 
Tn 1911 the writer bought some 1 ,500 railch buffaloes in about ii,.,. 
montlis from the country round Kolitat, Hissar and Fazilha : t 
average inice in the neighbourhood of Rs. 100. In recent inia,- 
five or six hundred would have been the limit obtainable , it], 
similar effort,'', wliile the price lias risen to between Es. aul 
Rs. 300. 

One serious suspect of the ca.se. now that the miniber demamhil 
sire gresiter tlisui on-coming supply can furnish, lies in the pcealiiif 
clmi'actcr of Titdisisi dsiiryisig which makes: it so wasteful. Tlin 
lirecding groumis are far removed from most of the cities, aiid m. 
cow is exported without lier calf. She never returns, nor dons lus 
calf, and siie mill<s for one period only and does not breed again in 
the city (/mce/h'.s'’ hands, .so has to lie replaced annually. 

'I’liis wastagi' would not matter if thepmicnt stock were suHiih'nt, 
l)ut it is not. The oxjxn ting district.s. with iilenty oi cattle. JiaviM 
diminishing number of the niillting class. Here we encounter anotlmi 
peculiar Indian feature. The e.xnort is entirely of the best enttin, 
fmt then' is no coinpensating wastage of the inleiioi' stock. Tl wn 
arc letainei.l in increasing number.s and bi-eed uncheck'ed. and tiii- 
re.sult can only be to lower the average quality. 


II. 

Tlie jjrevious aiticle sta.ted t!ie fa(-ts in regard to the catlln 
and milk question and outlined the causes ol the ills tliai I'.ti-t, 
To sugge.st anv effective cure is a matter of tlie gnsilest dillniiltv. 
but cnougli aii'l to s]aire has been written i-oiulcmning the e.xi-l ii’g 
state of afl'airs. Ai’hat is now wanted is a coiisti'uctive jiuliev. 

It would be useless to ."to).' ('.\)!ort. as is so oftei! suggi‘"tii! 
(hi the contrary, in a conntrv where the ."took of cattle is excouve 
it .'-hould receivi' every eiicoiiragen'ent. l'!x])ort trade etilumn" 
values, and tlie lireeders ari' encouraged to food tlicii stock well wsl 
to l.ueed tlie be,"t. and this tends to raise the quality ol all the ■■'i' ct 
ill the country. This is subject to one qualification in the n.atri'J 
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I [ export beyond India, namely, it is possible that ro.strietion on 
( xport of females \\<)iil{l tend to a more lastnm aiul pi'olitable trade 
ill the long run. 

1 .M PROVEiJKXT OF UREEDS F.S.SF..\Tl.Vt.. 


Che real need ol the situation is obvious, uainely. sui h. au 
luiprovemcnt lu the kx al breeds of eattle that (he same animal 
will produce milk for sale or consumplion liy her owner and a rail 
lit to take its place in plough or cart in due course. I’urther. the 
\ ield cf milk must be such that the cow is a prolit-eai iiing machiiu' 
rvhen kept for milk alone. But. and here i- the dillieultv, it is 
useless to cnd.iurk on any widespread schemes for imjiroviug local 
breeds, by importiilion or otherwise, unless or until tl;e food supply 
is made adecpmlc to the nupiirements of such au improved breeil, 
The improved dairy cow needs an extra large food-sujiply and must 
(let it with the least possible e.xertiou. ^ihe is consecpiently the 
lust to succumb to disea.se when uuderl'od. and the liist to die 
wlien actual starvation reigns. In other words, survival ol tin' littcsl 
to withstand starvation means survival of the least 111 to give mill;. 

I'o suggo.st aiw short cut to au adoipiate l(iod-su]U)ly is 


Impossible, ft can come about by reduction in numbers or liy 
increase in ])i'oductiou. Imth exceedingly diliieult to bring about. 
I’eduction in minrhcrs wouhl come if choi'l;>i could la' placed on 
breeding; if. foi' instance, only .selected males were kejit and only 
.^jpi'oce”! females allowed ticcess to them. It is understood that 
eoitaiu advam.'Cil village co-operative sociefies in Xorthorn India 
alreadv have a scheme which goes some way towards this. 


Ibirestrietod breeding of the unfit is ecrtainlv a very great evil at 
present. So long as it (■ontimie.s vast luimlters of cattle, are under 
seutonee of deatli bv .starvation from the very moment of birth. 

Bis apoint dcserviim the anxious consideration of eveiy one whose 

iiielmation. relmioiis or otherwise, is towards prote. tion of tlie eow. 


IxS.tNlT.taV MII.K-SLTl'tA. 

T'urniim more iiarticularlv to the milk i,uestiou in rntn's. it 
is unfortunate that the attention hitherto given to > 

has been almost enttrelv c-oufined to sanitarv miproveiueiit. 
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milk-Kupply of India is imdoubteclly insanitary, in this respei i it 
is probahlv tlie worst in the world or certainly as bad as can 
found anywhere. But improved sanitation oilers no hope witlc ; r 
a vei'v great increase in the quantity of milk. No ninnbor of la 
nor armies of inspectors, will obtain for any city, for long, a p: i' 
and sanitaii- .‘riipply of milk if the quantity availal'lc is serioii^c. 
inadeijuatc. 'Ihc fir.st desideratum is that all the people, of a (Sv 
.should have milk available at a reasonable price. It is iisel.^- 
to provide a sanitary and wholesome supply wliich can l,r 
purchased only by the richest tl.urd or quarter of the populatioh, 
Moreover, in the sanitary aspect, it may be remarked that Indians 
consume milk in a cooked form, .so that iiusanitary conditii)ii> 
surrounding the production are much less dangerous to tlicm than 
to Buropeatis. On the orlior hand, they need their milk pure, 
.Most of the ameliorative sehcme.s propoimded hitherto have 
been defective in that they have not increased the available supphe 
They have usually amounted to taking part of tlie e.xisting supph- 
out of the hands of certain jieople and putting it into the liaiids of 
others. Granted that in the hands of otl.'crs the supply would 
reacJi the pui’chaser pure. With insiillieiency prices must rise, -o 
that before long one would find tliat the jmrchasei of this luiik 
would bo a dealer and the milk would be passed on to the imorcr 
people, no longer pure, as Iteforo, Further, no scheme yet scon ha^ 
gone to the root of the matter, in the diieetiuii of reducing tiiecou 
of production, on a suliicienily large scale. 

.\t present the milk-supply of Indian cities is ju’oduced in the 
sulmrlis, or within a few ujiles of the outskii'ts, and, broadh' s];eiiKiiig. 
every animal is .stall-fed. In such circumstauce.s clieaj.i milL ill 
never be pr<i(liU'ed. M'e therctcre lequire (e) a large incicasc iii 
tlie supply, which does not mean merelv the purcha.se of moie t attle 
and bringing them to the etivirtjns of a city, luit an imtrea.m in the 
quantity produced in the coimtrv ; (h) milk jjrodiiced more e]iea])ly. 
fo produce more milk we must im2Jrove the breed bv selection tintl 
the usual methods of snceesslul cattle breeders, and, at the stiice 
timi;, provide a copious supply of footl to enable the ilupro^e^l 
animal to function as such. T<) jiroduce chcaj) milk we iiiiist 
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p'ovide the niikli uiiiieitl witli clioiip foed suited ui her. that is te 
nutritiou.s and sui-culeiit iodders. and we uiust Incate the ( nw 
;i, tlio place wlieie these are, iouud. 


TiIF. QL’KSTKiN U! r'llF.Il' MILK, 

On the snlijcct of cheap iidlk it luay l;e noted that ihere are two 
methods hy wliich it is jtn.'duced ; diie is wlieie rlimatie aiat .sidl 
leiuliticns are sucli that the cattle can live im pasture pisutiealK 
the vear round. Kew ])lac(‘s in tlie wmld have sui li eeuditieiis. 
aiul none of the exainjiles can he re];i-i:diiceil in India. .Ve.\i to ri<-h 
pastures in a teinpcrato ami hnir.hl eliiuate. the i heapest milk 
is p’roduced wliere dairy iaiming is coinhineil to a ecttain e.Nlent uiili 
efliur forms of agriculture, hy wliieh the food-.supnle ol llu' ealtle 
IS |iiU'tlv ohtaini'il in the louu of l;y-]iio(lucts el saleahle, i rii|is wliosi^ 
production ini tun is r('ndeted nane prothahle hy the supply ol 
nianuve. s\lso. there it the advantage tlial all tlic larmei.s’ eggs 
arc not in one hsitket. 

This .svstein is suseeptihle ol lieing extended and inpiroved 
in India wlieve it alreaily e.xists. The TLinjah ]ieasaiits u lio breed 
tlie liost l,’ui!aloes are engaged in what is really dairy and mi.xed 
(arn.ii’g. \''e bate onlv to transplant (and intensil\- somewhat 
(111 the dairv sule) the agrieultiire of Hariana to the vicinity of the 
cities ami to ])rovide rapid transit and the other usual leatiires ol 
a transjjorted milk-siippiy and the piohlein tlionld he solved. The 
pri‘scnt dlllu’ultv i.s that theie ate no largo holdino.s in the vii'inity 
ot cities which can he devoted hy their owners to tl.is I'onn of dairy 
lanning. 

It is heeause ol this d.ilVi nlty tliat it appears to the writer that 
nuiiucipal or State aid will ho needed hefore anything efetiye ean 
l.e dune, tlranted nuinieipal aid. taking the form of aerpiisitioii, 
cenipulsorilv o, otherwise, of a tiaet ut land m the vicinity ol a eity 
vet outside tlie area ol siihiirhaii values, then the plan skelehcd 
below a])])eui>; to he workahle. 


WllAT .MIUIIT BK DOXIC. 


It is a method whieh has been extensively 
loilli |;y soiiiewliiU difierent eircumstauces, m 


used, 

the 


though 

L'nited 


ealled 

States 
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anrl ill Australasia wliero there are several examples of con'parati'. |v 
large estates whose owners have cut them up into dairy fa^ :s 
luive huilt dwellings for the people, and buildings foi' the ani,. lA 
on each, and have then eiitirloyed tenants on special agreement- i,, 
work each farnn the resulting milk being sold for the joint protr r,f 
estate owner and tenant, or sometimes sold direct by the tenau" tn 
the estate owner. 

Such schcme.s have many variations in matters of detail, t, 
some tlie estate owner has provided everytliing, livestock, implemeM^ 
and utensils, in addition to land and Iniildings. In others tiio 
tenant has brought his (.nvn herd of cattle, or ha.s .shared the ost 
of inirchasing cattle : but in all there is one main feature, iiamelv, 
that a capitalist ])rovides the bulk of the capital, yet the tciiaiit b 
iiidejiondent within wide limit.s and has reward and jircht in 
2)i'0])oitioii to his own diligence and efficiency. 

'I'he sclicme. a.s imagined, if any Indian .Municipality did take 
it uj). would be somewhat a -s follows : -After acquiring, say, .j.OOO 
acres of land the Mimicipabty would cut it up into holdings ol IIJ 
acr es, w ould eicct on each, or in ccutral clu.sters. dwellings for the 
temmts and others ioi' their assistant.s and foi stock. .A.tthe same 
tin:',', it would provide all iiecessaiy facilities of general conveyam e 
and utilitv. .such as wator-si.’jijily and roads. Aext, it woutl 
invite, cultivator.s accustoir.eil to keejiing cattle to become tenants 
of these holdings, as dairy farmers jrtimaiily, bnt nmc.stiieted as 'ij 
the nature of tlie mixeil humii'g added to the dairying so long ns 
the head of n ilcli stock was r arnierl and adecjuate pror i.sion mcile 
ill the cultivating jilan hu' their maintenance in normal season. I lie 
Miinicijialitv cinihl linance the puiclia.ses ol lire milch stes i m 
would verv likeb' bud that tenants with a siift'ciciit capital hi 
2 )U]‘chase these on tlieir own acconnt would be loitlicorniiig, or a 
comiiiiiation of the tw'o could bo made'. .'Similarly as to the ploegli- 
( atile and imjilcments. 

l l.AX FOR Rl-lOOrTVtE.XT. 

If the t 'olonial and .Snan-ican metlioils were lollowcd no ' ndi 
rent would be charged, but the .Municijiality would be reconpeil 
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from a proportion of tlic salo proceeils {u) of tlio milk, [h) of tlio 
increaso in stodo (f) of tfic various I'onns of |ii-oiliur tliat. would lie 
A)l(l off the land. A cash vent is luacticaMe as an alteniatiw il 
desired. 'I'he oeneval plan of wovkino rlie li.ildnm's is laid dimn 
witliin wliieli the tenant e.an vaiv Ids woik in maiieis of detail, 
but the liroad essentials are that earl, holdiim is d.-voied pvimanK- 
{o maintaining its mileh cattle and rheii' iiu iiM-e fnv a shoit. linas 
and that anything sold off the land is a by pimlii. ! . f ikat. and imt 
afec vc'i'ici. 

The Municipality would also piovitie ilm oiea.ni/.a.iion hi 
rollecting from the tenants the diurnal ouiput of niillc and c onvin ina. 
it to the city. It would h.ave to decide whether it wouhl |im( l:ase 
the milk from tenants itself, in which case sale to the tliMiiciiaiU'w 
-liotild not ho eompulsi.iry. though it is laaetically (crlain tlnii nr 
competitor could offer an equal price, as no conipctitor would lia\c 
the organization for cartying tlu! milk in goi d condiiicn to il.i’ city. 
Oi' the Tlunicipality lonld siivqdy convey the ndlk lo the city 
levvina' a charge ftor maund and rhere sell ir. shat ini' in ihc I'l'ccecils, 

In jiractite main sjiccial fcatui.es would need to be introduced 
to suit tlie j'Oculiar ( ondilioiis of the countiy and thi‘ idiosyiiciasics 
lit the people who would, work the silieiiie. while icaiiv ihiiyns 
a]ijiai'eiitly iieees'arv at the beginning would later lie huiml rot so. 
The writer helieves that, such a 'plan would work well i.'roviihMi 
jnaclical men were eniiiistcil with its inauguration and control. 

TTie main value ol sinh a iiuini(.'i)ial estate would be 
demoustialive. If the tenants were well-to-do it luiglit lea.soiiably 
be hoped that intelligent dairy -fai ming would spiead lo llie occiipieis 
oi surrounding lands, and ihnir I'rodune would swell the niiiii!ci])al 
,su])plv (as o-iferiiig the Imst market) and thev would I- l.uvnrs of 
improved stork. The. .Mumcipaliry would not ri.sk mimli. Tim 
laiul ivould ahvavs bn a salealde asset, or it could he let pn.litably 


lo jiresniit siihurliau co\v-kne])ei.s. 

That is till' first suugestiom ami it is de-igned to assist the 
,„,horitv ill establishing a fetter imlk-snpplv, but 
i.s special advantanns are lits. that it ad, Is to the national sipiplv ,.l 
milk; secomllv. that it reduces (he cost of product.om ,n that llni 
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cattle are led more clieaply and more naturally wbicli means a larp . 
yield, and that they la.st several years instead of one only. La.^tly 
they would (.'cst nothing for tran.dt from distat't breeding grouic - 
and would not suffer the great damage and loss Involved in bei, , 
carried for days on end in iron boxes, miscalled cattle wagons. I . 
slow trains ill a blaming sun. 


( loVUPNMENT CO-OPERATION. 

second sngge.stion. designerl to liavo more wicles])read effw r 
in the long run. is that th.c doyernraents of the provinces in wliic!. 
the I'ld dairy cattle breeding di.stricts are situated should do 
something more to pro.serve and improve both the niillcing and. 
draught (pialities ol the local breeds. V.’e have already seen that tliis 
must lie accompanied by measures designed to provide for the 
ade(|uate feeding of the improved stock. Fortunately in tlie Piinjali. 
M here throe of the Ineecling grounds, and those fonneily the most 
im])ortant and productive ones, arc found, the Government has 
large areas of unsettled in igable land and will have more as various 
canal ]ir()jects are brought into Ixuiig. In Sind. als('. we may suppose 
that the Governnamt lia.s areas of land not a.s yet jirodinTave. and 
that tlie Snl.knr Barrage project will bring many of these to a 
condition in wh.ich they will feed cattle. 

The idea is that the Governments shmihl toithwitli set about, 
placing s]!ocial bulls at stml in the recognized breeding di.stricts 
the ( ential Punjab. Sind. Ilaiiana and Gnjaiat. These .special 
bulls should sen e only a|)])rovod cows, and the Govoniiiient should 
guarantee to jmrelia.se every well-grown female calf .sired by them 
at a price to Ire stated beforeluind. which would be above the present 
market value of a '-alf of that age. 

Such calves nonld be eolleeted on Goveiniuent farms to be 
establishcil. mated there nith selected bulks at the suitalile age 
and .sold, on calving, at periodical auction .sales. 

How THE SCHEME WOULD WORK. 

It is contemplated that, in tlie first imstance, Government 
would inciii a small loss, but that gradually the worth of the cow.s 
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I'eared would prove itselt and the prices realized at auction wouhl 
vise, and that pi'esently it would lie louiid that hreoders of the 
ailves sired by (-Tovcriuuent dairy hulls would uo longer he coutiuit 
;o accept the, (lovernmcnt price as they wouhl gel moiv fiom othei 
Olivers desirous of rearing them for sale as cinvs later, wkei'eupoii 
lloveriiment wouhl drop out of the rearing |)att of th.e sclieiue and 
confine its efforts to supplying selected bulls until in turn t hese i aiue 
forward, of the quality retjuired, from juivate hreeders. 

This socuis the only way of ro-dcvelopiiig the valiialile Sauliiwal 
breed, of wliieli tliere are sitill many i-rossos in the hamls of the 
cultivators in the Lower Bari Doah. or to resuscitati' the luilkiiig 
strains of the Hariaua cattle. The serious ditlieultv is that lime is 
short, and some of the breeds are so near to ext iuciiou that what 
is to be done iieetls doing quit-ldy. 

In making the above suggestions the writer is fully eonseioiis 
of the many difficulties that can ho alleged to stand in the way of 
their sueeessful adoption, huit he doe.s not thiid< any of these 
difficulties are iusupeiMhlc. and. broadly speaking. Im suggests 
uotliing that he has not personally tested in India or elsewhere. 
Whsitcver diffi.ciilties there are, the question leally is this, what other 
svstem or filaii can be suggested which is likely to have any iiilhiencc 
on the tt'ilk-supplv of the emintvy at huge, or on anv considenible 
portion of it. w itliiii a measurable distauce of time, il ever ' 1 he 

matter is uigent and pressing, it has; more iiupoi iauco tor the majority 
of the people than many aveiuie? of agihadtuial development 
whicli have been fairly well explored in recent times. The newly- 
awakened interest in iulant weltare. to mention only mie aspect ot 
the case. eanm'T aidiievc great sueeess without a sulficient supjdv 

of piuc milk. 



Fl'Tl'RK OF WOT? LO S COTTOX SL’T’l’LY.'’' 

SHOUT SKJHTKD POtJCV OF MANUFACTUkKIiS : GROWER. AND IT.SE R ART 
UEALLV PARTS OK ONE INUHSTUV, 

BY 

SiiT \V. MAi'AUA, Bakt.. 

of h'lci'offiiinKi] }'al<’/'((lion of Cotloo Spimict'.'i (itul 

/OiK Mo/ichos'ci'. 

Tx a l('tt('r I liave roreivod ITom inv osteoinod fi’iend, Mr. Har\ ii‘ 
Jordan. Seorotarr oT tho America ii < 'otton .Vasocdation. dealing witli 
the mvsent unsatiafactmy condition of tliiiigs in the cottoii-growino; 
area of the t'outherji States. I (hid a reijncst that T should " express 
tlie attitude of the sninning industry regarding the payment of a 
pric.c for cotton tliat will enalilc growers to produce the staple on a 
laisis I’ost. plu.s n reasoiud'le prolit." 

T sliould h>e verv glad indeed to he ahlo to do so. hut 
tii'.forttinately I do not yet liiul tlitit cidightened opinion alnond 
wliich will allow me to .say that the eiRtoti trade lia.s begun to view 
our .supremely important industrv in a eotupreliensive wav— that ii 
lias begun to take into ncccitiiU not tiiendy the (pte.stion and cost "f 
the production of yarn and cloth, but Jiow it mu.st inatn e for d.c 
future a full and in every way adequate stqiply of the raw mater!, i! 

It is ail extraordinary thing how indifferent the people ongagcil 
in tlie manufactuie of eofton are to their welfai'e in tliis matrc!'. 
On this question in partic.ulai’ J have for verv manv vears. but more 
e.specially since tlu' war. carried on a large ])ropaganda work', and I 
have never ceased to ]uit before the .spinners of the world the absolim 
necessity oi seeing tliat a price is paid to the growin of cotton that 
will remunerate him lor liis labour< and entorpri.se. 

* From Textile World, LXf, im'. 

( 5U2 ) 
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How is it possible til Siviuv pifst'iit ;mi(! futiin' supplies 
etherwi.se ? One woiihl tliiiik that it wouhl lie the livst nnii em nt 
;Pivone engaged in hiisinoss to see that lii.s re,\v material was phu-ed 
lievond the po.ssibility ol doubt, but sinueliow tlinse who .spin and 
inanufactnre cotton seem to have little or no aiL\ieiv as to ihe 
Ptipplios upon which the whole of their e.xistem- depends. l’,.ss!bK 
the regularity with wliieh cotton lias year bv rear eome hand when 
iTpiiired has lulled them into a sense ol. seeiiritv. or nni be ihe 
faet that most of the raw material is oi-own so far a wav fmin the 
))lncos wliere it is manulaetured imlnees a feelinuof uni oiuawn. 

.\t all events, this fatal iuilifforence or iiiertia exists and I see 
nothing but sonic great upheaval that is likely to hring people 
to their senses. Some day tlie desire to obtain cotion at iindei' 
('ost price will result in a condition of things siudi as we had in 
the sixties of tlie la.st centniax and again in !'.tn:!-oi when ilie 
Lancashire mills and tliose of the re.st of l■'all'ope had fur twelve 
iitonths to curtail tli'‘iv production by one-tliivil, and emploveis had 
to play rrovidenee to their woi kpeoplc liy sjtreading w.iees cviu- ; he 
whole of the twelve months, instead of paying full wages tor eight 
niontlis and none at .ill for lout. Then, peihapw even the most 
seliisli and sliott-siglited will begin to lake notice. 

What has been mv object all along is to wake no onr peoiilc 
in time, and to make them sec what a catastroj.he il would be both 
for themselves and the world ttt general if the wherewithal for ..nt 
luo.st impovtant manufaeturiiig iinlustry was not loiiln oinnig. 


.\. st;moi's sixr.vTioN. 

I am bv nature neither a j.essiiiiist nor an alarmist, but the 
state of things e.xisting in the cotton fields of America at the present 
lime must gh-c rise to the gravest aitxieiv in tin- mind of anyone 
who has tlie welfare of lus trade and lus fellow, nen a, hearV 
Mr Jordan, whose word t an be relied upon entirely, tells „ story ol 
wliathehassecnona personal tour of the cotton-producing States 
that IS calculated to bring not only Britislt spinners, but those ol m erv 
other cotton manufacturing country, to a vivid reali.at.on ol tlie 
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position of tilings. Not only is the holl weevil menace a tei ; ,ilf> 
reality, hut tlie result of the drastic deflation in the market cah;, 
staple larin pT'oducts has hronght fanners in tlie Soutli to the \ . 
of ruin. 

The los.ses of the two crop.s of cotton produced in 1920 u,i! 
1921 are conservativelv estimated at .S2.300.000,000, and on flit' In], 
of this, tliousands of negro tenants. slnirewrop])er.s and lahoir. ,< 
arc leaving tlie cotton field.s and tnoving to indu.strnd coiitres 
a result of their inability to cope with the cJianged conditions 
re.sultijig from the cotton holl wee\ i! menace. Indeed, the whole 
.situation is changing in tlie Southern State.s. and if capital and 
lahonv are not forthcoming lor a more intensive and miturally nuno 
costly system of culfi\ ation t he outlook- is black indeed. 

.Must COVER PROUfCXION COST. 

'■ Our efforts are to proiluco llie cums as econouucaily as 
possible." s.avs i\lr. dordan. " lait it caunot be sold for less than the 
cost of production and the iiuhistry m.iintained in this country." 

'rhe,sc jii'o seiious and weighty words, am,! ought to go home 
to eveiy cotton .sjdnner and maiuifaeturm- in the world. Foi'ihe 
question ai-i.-^es. if .America i.^ ohiiged To go out <if business as a 
cotton producer, wliore is the world in luture t‘) get its .sujiplies ^ 

It is clear, therefore, tliat we shall liave. hy hook or by crooh. 
to get the sjiinners and mamifa.cturer'< of the world to view this 
indusliT of cotton on comnrelien.si ve rather than on seclamal 
lines : i'actorv owm'rs will have to be made to see that it is no 
use whatevei' to gloat over advantages gained to the deti imont oi the 
planter.s. and th.-it tlipv are onlv pur.suing a foolish and sairhlal 
policy to expect to make prohts tlieiuse]\es while tlic ])lante;s 
make losse.s. It simply means that this stupid way of doing basiiiess 
will ultimately result in the iilanter going out of business, leio ing 
the .spiiiiiej- and manufacfiii-ei' stranded hioh and dr\'. 'I'he olaiitei- 
will have to come to be regarded as ol the same imjan tance as ;iii\ 
otlier peisou wlio touches cotton on its wa\’ to tlie draper .s coiinte!. 
and his juofils and I’eward.s will Jiave to be eonsidered ju.st as nnu li 
as either spinner, mnnul'actnrer. finisher, mercli.int middleman, m 
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hipper. All arc in.lispensahle to the pro,hu-tion of the Hnisho,! 

, rtiole, and all must be sulticieutlv .„nipeus;,tod for the work 
Tiiey do. 

It is amaang that the planter ,s so little reganle.l. seeing 
iliat he IS the basis ol evervihing. If eottoii ,„ul,l ii,,t he got. 

. aen none of us would be wante.l. What I have alwavs eonten.ied m 
tne nutnerou.s articles and hooks I have pahlisl„.,l. .ai! of an 
eiirivallcd experience of the cotton tiude all over the world, is that 
we must regard cotton prodiu tion and mannl'actiire .is one whole 
industry, and that we .s'liottld always put in the forefront the proper 
lemuneration of the cotton plaufer. The plainer, of course, should 
lie encouraged to avail liini.selt of all modern applianei's, scientilic 
methods, and inventions, and to ctdtivate his land econoinieallt ami 
to the gronte.st tidvaiitage. but when he has done this Ids enteipiise 
siimdd !>e fully nehnowledged and appreeiated. I'lspeeiallv should 
considoration be given at a time like the pre.senf. wlien tim 
work of the planter is not only verv co.stly but surrounded h\- 
e.xtraordiniiry flitticnlty. 

MORK IXTKXSIVK CrLTIV.\Tlo\. 

1 should like verv much to .see soniothiiig done to inten.sifv 
ciiltivafion. believing as f do that it would he no diliieult thing 
to double tlie yield of cotton in the fields of the SontluMit Slates of 
America. During my visit to .Atlanta in 1907. I was presented with 
a i.ase of cotton bolls of a description which it was estimated would 
have produced lour bale.s from an acre. The average at that time 
was a third of a hale per acre, and it is probalily less to-day. I quite 
admit that these bolls were exceptional, but they were an e.xamjile 
of what con be done. 

I am inundate.! with correspondence from people who have read 
iiiv artitdes on thi.s and kindred questions which have ajipeared m 
British and American journals, and some of the writers h.ave an idea 
that 1 personallv can take over the whole of the cotton cn.p and 
.leal with it. T’his. of i-ourse. is what no one man can do, Init 
1 shall never cease to try to educate the trade up to its duties and 
oMigations in this matter of remunerating the cotton planter. 
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Ifiiw rlioiiolitlf'ss ;i]nl illogical are Aonio of the men oii .i„, 
inaniifiK tiirinn- side can lie oathered liy their attitude toward- i:,. 
British f’ottoii (ii.)wine- Association. While they constantly -i;;,,- 
a total indifference as to whether tlie cotton tliey secure will .,„v 
for the yrowinu', tliev show tlissatisfaction when the seal. ,,\ 
(|evelo])inents in cotton growing is below e.\'pectation. ' 

[ have be(>n iineasv about the cotton situation for long enoa-i: 
Had m\- advice been tahen at the ontlireak of the war. cotton wmihj 
have b('en withheld from enemy <onntrie.s and the war sliortened hv 
a eood twelve months ; and again had a reserve of cotton Ikw], 
formed of the large .surplus wliich e.visted at th.<t time, we .slionhl not 
have had tlie ])riee tailing to 4d. a })onnd owing to the glut, not 
should «•(' have .se(>u idontieallv the stime cotton rtin up to t.V/, a 
pound later on, and all the consequent elnios eansed liy price,- ol 
clothing soaiing skv-liigh and then lieing rushed down by an aitilleia 
and disa.strous campaign ol slump. 

It wa.s mv misfoitiiiie. howev<‘r. to be ileleatod liy the foib 
of tli(‘ < loverument atid the stupidity of flie hinglisli ( 'otton S])iuiiers' 
|■’ed('l■ation. tlie meinbois of which thought of notliiug beyond tlu‘ 
immiaiiate advantagi' of procuring a quantity of cheap cotton, and 
iieviM' luiused to think that the planter miglit retaliate by reducing 
liis acreage under cultivation and making them regret their eupidit'- 
later on. The whole thing was a frightful mistiilte, and cost the 
coiintrv dear in « two vears' trade depression from which we aw 
only just now emerging. 

'!)■ American friends, liowevm-. may rest assured that ! shall 
continue to work whole-heartedlv fora recognition of the full -tatii' 
of the planter, believing as I do that it is not onlv to his own Init in 
pvpiyliodvT interest in the cotton trade that Ids claims sliould have 
first cnnsiderntioii, 



'a source of error in pot culture experiments. 

.Md.sT wnrkpis in Snll Sriimci' niakp :it diu' tirin' ni' niiDtIicr 
ill pdt fulluvcs. It i nn Lo (■onfiilontlv n.-isprii'd limt the iinivoc.'iiil 
("tperiencp of tlioif inic linnls to tin' ini'vitalilc ('(iiicliinioii that tlic 
iiiptliod is full of iliftirultii'.s wliicli liiiiir tlip ri-lialiihl v of (■iiiicliision.s 
(li'iiwii fi'oiii tlif‘ rp.^iilts oliTriinoil. not only in a i|iiaiititativi’ .scnsi' 
liiit also ill a qualitiitivi' oiin. 'rimii' is iiotliiiii; iinw in this 
loncUlsion Imt tlm wiitiT has latnlv hail (•.'qiciioinc of wlial niav 
1)0 to innny a novel ainl iiiisu.sin'i toil .sniiivo o| I'vmv in pot oiiltiin- 
oxpei'iinonts. and tiii.s imto i.> intondod to |Xiint if out for flio honolit 
of other workers who iiiay possihly t.e unnw.tro of it.s o\i-toiii o. or 
;)t any rate of thie degree to wliioh it may affei t their results. 

In this laliontorv pot (•iiitiires are oarried out in 101(11111' 
''ili'tlieiiware ]i(its. ghized inside and out. ftt inidies infeinal dianiotoi 
and 12 inidies in dciitli. the walls being aliont one inch thick, with 
.1 drainage hole one iiudi in diameter at the iKittmii on one .side. 
In Decendier 11121 . an e.xperiinent was started to defenmne the 
itfi-ct of varviim soil 1 niicoiitr.it ions of nitrate upon the formation 
,i[ the root nodules of iiidiuo ; this involved the u.sc <il sixtv-fnur 
liots in all. wit li eight pots in cadi .serie.s and dillereiit concentmtions 
).[ nitrate, the latter varving from :i mg. u]) to 12 mg. per lUU grm. 
M,il. In thi.s e.vperinmnt some of the pots were new but most 
nf them, vceiv several veais old. the fovnier forlunatoly being 
rnnspicmnis and rerognizahle liv me yellow colour of the glatie. 
It was vert- soon ttoticed that growth was less vigorous m the 
12 iim. pots than in the others, atid shortlv after ttfieeatne apparent 
that this effect wa.s more si rough marked in the new pots than 
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in the old ones. Fortunately there \\-ere liotli new and old ), ■ , 
in nearly all of each .series, and the discrepancy between tl. 
became more marlced and obvious as time went on. At the timr- f 
wiitmn (20th Aprill the plants are seventeen svccks old and ns . :ii 
be seen from the. photographs (Plate XXX), they exhibit differeie . 
of development both above and lielow ground of a very liigh oic 
It must also be explained that in the photograph showing o 
root devel'ipment. tlie two miserable .specimens on the right w; 
the onlv survivoLs in the new pot receiving 12 mg. nitrate, (.ic 
of K) original seedlings, whereas 7 made fair growth in the old iicr 
wirli tlie same tieatment. The relative growth in viirying coa- 
ceutiations of nitrate will be seen in the other photograph, as alsi, 
the ctfect of tlie old and new pots respectivelv. 

As soon as this effect beeame olrvioii.s an examination of calici 
pots was made, and the eonelusion arrived at was that the 
eaiisative dillerenee descrilied al)ovo between new and old pots 
was one of relative porosity ; in the old pots di.sintegration uml 
wea.tlicriug of the glaze had. taken place rendoring them )-elativel\ 
permeable ns coinjiarcd with the new ones. 'I’liis conclu.slon was 
arrived at both bv simple nieasmonient of the relatise rates ol li -s 
of water from old and now pots when allowed to staiifl aflei 
partially filling with water, and liy oi)sorvation of the la' t tint 
salts dissoh ecl in the water were dopiosited by evaporation on tils' 
outer surfaces of the old pots Imt not on those of the new ones. 

Thus, in the old pots used in tlie experiment, outward waOT 
movement throngli the walls carriod oil’ some of tlie exces^ of 
nitrate, and so reduced the concentration of tliis salt in th;' <"!! 
sufficiciitlv to allow of a certain ■mionnt of growth i in tlu' n'ov 
pots, however, the inpiorvions walls prevented any such iiioveiiinil 
of tlie soil moistiu’e and the retention of the original conceiilianin 
of nitrate resulted in the reduced irrowth shown in the ])hotogr:i])h>. 

It will easily be understood that in such cx])erimenfs tlii^ 
iniiioi'tai’t factor might come into operation without its prcsi'iue 
being realized : in the ca.se above de.scribed it was not only tlie 
very obvious differences oliserved, but their coincidence with cipni"' 

I bvious divisions of age between the pots in use that drew atteni inn 



1N1)K;0 plan ts in olu.and new pots. 
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the existeoee oi this iioportant dirtereutmtin. lador. It sluuihl 
i . stated that the old pots show no ohvions .i,ns o( ohamies due 
age nor Is tlicrc any appsiront deterioration in the eh, 7 e eit her 
e ternally or extornallv. It is in faet at proseui donhthd whether 
fee differences ,n pomsitv between these two harehes of pots neo- 
I,at hie hmetions ol their style of mamifaeture rather titan of theii 
aae. In any case the ohservations reei.r-k-d tdiow >eetti to itulieate 
the necessity of utili/ing some other mtnhotls „f seeiiritie 
„on-porosity (Imn that provnled hv orditiarv elaziiu'. 
[('. .M. Huxciiixson.] 


JOHNE’S DISEASE AT THE GOVERNMENT CATTLE FARM, 
HISSAR. 


A'I'Tkmtox was iirst ilrawn (o tlie evistcuee of titis disiMse 
ill ftidiii hy Slioather.' who found a ease on the Kiitliuitdaiu mail, 
aivl coniitmed liis clinical tliagnosis la* haeteriohie'ieal aiii! post- 
mortem ('xaminalion. He I'ein.arlced in Itis pa]ier that this disease 
M'its jtroliahly mute [trevalent in India than was coiiuiionly stispei led. 
.\part from ilte i uses t') he euninerated tlie writer !ia,' previoimlv 
Dill'.' seen one case of.fuline's disease in this (•e.imtry, f'liloritmaielx- 
he was iimdile to conlirm Ids clinical anil Itaeteiinlociea! diamuids 
iiv post-mortem exandnation. 

Bfiinford elainis to liave seen a case hat the evidence is not 


wholly coaeliisive. 

Tlie exi.steitce of t!ie disease in Bihar as reported in the Annua! 
Ticport of the Muktesar Laliov.ifory for I9l9-2h is intorestin}.'. 

At rids season of the \ear (ilav) most of the iii-iall 


<tiH k on Tlie Hi'sar larni is kep't at tin- Sally Ian, i and is led hy 
e'l'ii/ing on the oat sliihlile iind wliat tliey can picf. up on the htr, 
Duiimj: an inspei tion the writer noticed th.at fou: old rows sliowed 
I'liiiieal SYmptoin-i ot Johiieh- disease. They were .sent into^ the 
hospital and scrapings were taken from tliereetum h\ .Mi. 1 . ■!. l.e.ui. 
M.B.t'.V.S. tin elimination the presence of acid-fast bacilli in 


knee nmnher was denionstrated in rectal scranines taken from 


I.,,,. India. Xin. p. -3. 
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two of the cows. As cow No. 181 when e.Naiiiined was loum! , 
to he in calf she was (lestroved. Well niarkcd lesion.s of Join A 
disease were found tlu'uiighout th.e intestine. A very can i] 
e.Nainiuation of all tlie stock with which these cows had In n 
mulling “Some 1..30(l iiulicated the isolation of three more ca-; , 
as sus])ccts. 'I'lie hacilliis t ould not be demonstrated in scrapii.;;. 
from anv of the three. The only remark worthy of note, is ti n 
the diarrhiea is not nearly so iirofitse as in ca.ses one meets wl;ji 
in (Ireat Britain. Probably, as is the case with tuberculosis, ti,- 
bacilli are not so virulent. 

,\s this disease evidciitlv c.KisIs m the country, the C|Uesthii 
as to aliat e.xteiit it e.xists is a iiiatter well worth (lie consider, itio|, 
of the heads of the veterinary departments of the diiTeici.t 
prox-inces. If it is proved to I'visf to any extent, a further gniw 
factor ill the cattle problem of the country will be brought to light, 
.Vs the Afifiridltiml Jo'’ni(d <>J li'dm appeals to a wide field of 
those interested in Indian a.ui icultnral ec(.momics, a short accoiii!! 
of the disease is appended. 

• lolme’s di.sease is a clironic hacterial eiiteril is. It is caused 
b\- an acid-fast bacillus which closely le.M'Uiblcs llic tnbcnh 
hacillus in morphological cliaractins. I'nlike the tuberch 
bacillus, however, sjiecial methods of cultivation arc iiccessarv. 

The disease is cliaracterized In I'apid emaciation and a profnsr 
Watery diarrheea. Tiic aiiinia! gradually loses strength nutil u 
cither dies or is destroyed. 

Lesions are generally conliiicd to the intestinal tract . .Vboi’tiiai. 
failure to get in call, and .liminution in milk yield are trcuueiil 
complications ol the discam. The disease is probablv spread b\ 
the ingestiui, of coutamiiuited. food or wafer. 

Larly diagiiu.sis and strict .segregation are tliereloj-e essentia!. 

Karly diagnosis, slaughter .iiid attention to disinfection ol ll;"' 
land arc the ol'vioii.s preventative.'. No ti’eatnient up to date 
has hcei. found siicce.ssflll. .Vs slaughter for the butclicr wuii'd 
probably be leceived with disiavom' m this cmmtrv. suiiic utlaa 
method ol dealing with atfected aiiimal.s would lie necessaiv 

|K. Se\vi;ll.| 
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paper in cane cultivation. 

'I’HB - West India (.oinmittee tui-ular •’ in, l.lislu,s a ^umin irv 
.,f an interesting account of the use of pape, in cane cul,ivat„n> in 
llawaii published in the last Mav ,ssue „f ■ Su.ra, ■ 'l'l,is 
.vstem origiuatexl at the Oloa IMamaruin wlnnv the" rainfall ,s 
„ccr 100 inches per annum, and this e.'ccessive nci^ture neci'ssitales 
much weeding and consequent lahom for the Land ciiltixalmii of 
rl,c young canes. It occurred to M,. Kekhart. rim Djre. for of the 
Hawaiian E.xperiment .Station, that strips of paper ndglit be u-ed 
t(i cover the young canes, and ho areoidingly eiininien' imI i xpmi- 
iiieiits in that direction, with tlie result that .'! Inn aeii'.' of raiie> 
w'ei'O treated in this manner last vear with paner nianniacinre 1 
fi'oin incgasso in a mill erceterl lor the purpose on ihe plantation. 
Tlie impel used is tin iinlies wide, and weighs lid Ih, in the leani. 
about l.USO 111. being recpiired foi' mic aere. It i-. .'.iitl'aeed witli 
asphalt wlileh inaL'es it waterprool and eauses it to ab.'orli heal, 
thus luridng the growth of the caue.s by keepin>; the ground waiin. 
(t is laid down on the e.ane rows alter planting, and the x'oung 
cane sh.oots are able ti.i burst through the pa|ier, wlueh iiltimaleix' 
sutroutuls t!u' canes and elfcetiveli' kei.'ps down weed-.. It m 
'fated that tlm .'uviiig of hilimir thus etfeeled is not less ihah .'lii 
|iuv eent.. and atiothei important point is that the use of paper 
inevents " leaching " and consequent lo.ss ol sohihle intrales used 
as fertilizers. lurtlier advantage is an iimieased eield ol cam 
i''tiuuited hist veat as being not less (liaii in toii.s pet aere. 

d’his method i.d’ tieatmont of tlie voting canes is po.ssible « lenr 
siureitv of laboui e.xists it! eouiuiietiou with heavy rainlall 
and weed growth, ami where paper ol the required desriipttov, 
can lie ha-! at sueh a elmap rate as to make Im n.se eeonommallv 
advantageous. [ K.vs.w’.ll 1), N'.VlIv.] 


RESTRICTIONS ON IMPORT OF PLANTS AND SEEDS INTO INDIA. 

In exercise of the powers eoMlerre.l i.v snb-seetmu (!) ol 'crtion 
dot the nestrnetive Insects and Pests Act im 1 ( 1 1 oil til 4). and 

in supersession ol ihe notilicalion of the (iovermnenl of India m the 
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Departmeiit of Revcmie and Agriculture No. 13-C, dated tlie ah 
November, 1917, the Governor-General in Council is pleascn to 
i-ssue the following order (Notificatiovi No. 580-240, dated briij 
-Tune, 1922) for the purpose of prohibiting, regulating 
restricting the import into British India of the articles Iiercitiaft r 
specified. 

1. In this order — 

(0 ” Official certificate " means a certificate granted by tin 
prope!' olficer or authority in the country of origii; 
and the officor.s and authorities named in the thiifi 
column of the Schedide appended hereto are il,i‘ 
proper officers and authorities to grant in the eountri(K 
named in the second column the certificates rerpiiii'd 
i)y the provi.sions referred to in the first enluinn 
thereof : 

{it] " plant " mean.s a living plant or part thereof but docs 
not im-lude .seeds ; am! 

(Hi) ■' pre.seribed port" meajis any of the following port-', 
namely. Bombay. Galcntta. Dhanuslikodi. Karachi. 
Madras, Xegapatam. Rangoon and Tuticorin ; 

(iv) all provisions referring to plants oi’ seeds shall apph 
also to all packing material used in packing or w rappinc, 
.such plants or seed.s, 

2. No plant sliall lie im])orted into British Imlia be- incar 
oi tlie letter oi- samjile post : provided that sugarcane for plantihc 
intended to be grown undei’ the personal supervision of ’■iu- 
Government Bugarcane E.xjiert. Goimbatore, may lie importc'! '-\' 
him by such post. 

3. No plants other than fruits and vegetaddes intended tm 
coi!Suinpti(>ii, potatoes and .siigareane shall be iiiiported into Britidi 
India liy sea excejit after fumigation with liydrocyanic acid gi' 
and at a 'prescribed port : 

Provided that plants which are infested with living jiarasilizi’d 
inser ts and arc intended for the introduction of .such parasites ninv 
be imported without such fumigation if thev arc accompanied by 
a -pecial certificate from the Imperial Kiitomologist to the 



( overnmcnt of India that such plants arc impovtcl for the 
ji.irposc of introducing such parasites. 

4. Potatoes shall not he iinportwl into British India li\- ..,m. 
is iless they Are Accoiiipaiued l>v 

(a) a certihciite troiii the cousigiiur statiiur fulU in uhnt 

country and m what distriet of sm !i eimntiv (he 
potatoes were grown and guarantreiiig ihat wart> 
disease was not known to exist on ilw' |,„n,s whei'e 
the potatoes were ttrown ; and 

(b) an official certificate that in. ca.se of unilv disea.-e n| 

potatoes has heen known during tlw iwelvr luontlw 
preceding the date o! tlie eertiheate within fne mile^ 
of the place where the potatoes were grown. 

.5. Ruhlier plants shall not he inpanted info Ihiii.sl, Ingja 
hy sea unless tlnyv are aecompaiiied hy an ollleial I'eitilicaie ih ii 
the estate from wliich the plants have originaled oi' tlie iiidi\ idual 
plants arc free from /o/ncs srao/o.s7a.s. Spb/rt'/fsiiliv /‘(‘jKus and 
Fiisicladi'.nii macrotipnruin. 

()., (1) I’he importation of sugariMiw into Britid, India he 
sea from t!ie Fiji Islands. New (.htinea. .Vustialia or (he I'hilippine 
Islands is proliibitod aljsohitely. 

(2) The importation of sngaicane into Britisli India hy sea 
fnnii any other rountiv is prohiliited. niile.ss it is aeconipanieil 
liv an otlicial eeltilii atc that it Ins been exaniined and found fiee 
from cane horers. srale insects, alenrodes. root dLscase (any Iona), 
piiii' apple disease ( 77//c/a.vna.s/.v cllmcfhcils). sereli and eaiie gum- 
iiiosis. that it was ohiainerl from a crouwhieli was live Ironi mosaic 
disease and that the Fiji disease of .sugareane does not oeeur in 
the couiiti'N ol export : 

Provided that in the ease o! canes for planting iiiipialed 
direct hv the (lo\ enunent Sugareane kxpert. t oindiatore. or li\ 
dr. ti. f ’lai'ke. sri long as he bolds the appointiuent ol .Vgi'icultui'ii! 
( Iiemist, United Proviiiees. and inlonded to he grown uniler the 
]ici'soiuil sujiervision ol the imjiorting ottieor in eueli case, sudi 
ccitiiieate shall he reijuired only in respeet of the freedom of .lie 
‘■ouiitry of expiort froiii the Fiji disease of sugarcane. 
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7. Coffee and llevea nihber plants simll not be inipo! i 
into Britisli India In- sea froni Amork-a (including the West liai,.., 
('.xcept I'V the .Madras Department ol Agriculture. 

S. Seeds of colfee, fla.x. bcisnu am] cotton shall not be iinpai n.:i 
b\- land or liy sea by letter or sample post, 

I'otfee and lleve.i ridiber seeds .shall not b<' imported n 
Hi-itisli India b\- sea Irom America (including the West Indi. .1 
I'.xcept bv the Madras Department of .Vgriculture. 

10. Flax seeds .and hirsilii (Kgyptian clovo'r) .seeds sliall ini 
be imported into llritisli India bvsca. unlos.s the coiisignci' jn-odui a - 
befoi'e the ('(.illector of Customs a licence from a Departiiicnt ni 
.Vgriculture in India in that behalf. 

11. Cotton seeds shall not be imported by sea except 
a.lter funiigatioii "'ith carbon bisulpliide and at a pi'escribed 
port, 


12. Xotliing in these lules shall b" deemed to apply In am 
aiticle inouglil liy sea from one port in Britisli India to another, 

Thk SciiKin iu;. 
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THE LATE JOHN CARTON : WORLD-RENOWNED PLANT 
BREEDER. 

Although it was known that Mf. John Gaiton had heo: 
very flelicate liealtli for the past few weeks, his death on i •], 
May. 1922. at his resideme. " Hafryn." Upper Colwyn Bay, . , 

as a painful surprise to In’s Iriciids and cast a gloom <'vo; 
scientilic world. 

Mr. John (iaiton vv'as I’orn at XewtondcAVillow.s in .Mai, ', 
I8().3. and at a very early age evinced an inquiring and sclent in,, 
turn of mind, his leisure hours since his school days being detaUi^! 
to scitiiitific, subjects. He was jiarticularly absorber!, in the nietlaiil 
of reproduction of farm plants, whicli led in after-years to iiiiportiinl 
discoveries as to how new bret'ds of farm plants arc prodiU’cd. aiid 
on v.duch knowledge w.ts based the now world-famous (.;art(.)ii 
svstem of scientilic farm plant-breeding. 

It is upwartls of HI \-eais situ-e Mr, John (hiiton iiiade liis 
ereat discoverv. and he lias the distiiiction cd' being the first scientist 
to ajjply the iiroces.s of artificial cross-fertilization to cei'etds aiid 
otiier farm plants with a view to ('volving now species of ccre.ils 
and of I’ombinlng valualne characteristics of vaiious jiaremiii 
varieties. In flioso far-off days .Mr. (.larton’.s tlieorie.s were sevei'elv 
criticised hut time has proved that such theories were absolutely 
correct and arc now generally accepted. 

I’lant-breediiig. however, diil not (daim the vvliole ul 
.Mr. (hivton’s attention, for he gat e much thoinght and time to iihote- 
micrographs. which in no small measure .i.ssisted him in demunstiat- 
iug histheories resjiecting plant-breeding, aiidhe possessed a nmque 
collection nl micro ])liot gi'aphs of reiirojnctivo organs, etc., dealing 
with farm plants from tlic germ of the .seed to the jilant in iiill 
grow'th. wiiikst as a bactcrrologist his abilities were e.xceplional. 

His first introduction ol new breeds of farm jilants took phu e in 
I 892, being a new bleed of white oat, the result of a cro.ss of White 
■August and •■White .Swodisli," tlie progenv of whicli was naiiieil 
■■ .Vimndance, and which remains to-day one of the most pcjuilar 
and extensively grown oats tlironghout the agricultural world. 
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I he extraordinary suecoss whieh attended tlie iiitrod.u< ti(.ii of rids 
w wliite oat arrested tlie attention of BritisL aiiniTilrure. a.i.d 
the demand for liis products was so <<ivat tlial li; iS!iS a c.onipa-iv 
\i.is formed to acquire the discovery of Mr, Carton, and tocoin- 
iH-rcialize tlie products thereof, wlucli comiwnv liolds an iinluokeii 
,,'cord of sueces,ses. and is known throujrlujnt tlu> worhl wheivver 
t.'iTCiiltuie Is practised. Many are the tokens ol appirsaation 
which Mr. (.farton has received, not only from the rnlied Kingdom 
hi.it also from America and tlie Continent of Kni'ope. .\;nonir>i 
.Mr. (iarton s most treasured ])os.sossions were a eold iiK'd.al awarded 
hv the Highland Society of Scotland, a gohl medal from tlie urea! 
,\nierican Kxhibition lield in Chicago, a gold medal from the Pans 
K.KPOsition, and also a gold iiicdal awarded hv the famous Ifni.s.si'ls 
hxhibition. 

British agriculture owes a debt of gratitude to the late 
.Mr, Garton, whose life {he was never in rolmst health) was one 
lontinuous struggle ngninsr phvsical disabilities, for the 
iidvancemeirt of agriculture generally. 

The Senate of Edinburgh Universitv quite recenth .dfered 
to confer the honorary degrei' of TjL.D. on .Mr, John Cartc.'ii in 
recognition of his life’.s work, and this degree, had he lived, wmdd 
liac'e l.reen cmifevred upon him in Kdinburgii in July next. 

Mr. Garton's health tinnilv broke down in Itdif., and althomrli 
with indomitable courage he troin time to time coiilencd with hi- 
In'otlicrs. llobert and Tlioinas he was unable to pursue his .studies. 
I'lie work has since been carried on by Messrs, Uobert and J lioiiias 
1!, Garton, who have been a.ssociated with .Mr. John (iartmi for 
iiianv veavs. and who will continue to be responsible for the plaiil- 
hreeding and scieutthc reseai’cn department. 

It Is conceded on all hands that his great work has resulted 
ill tlic enormous im rea-sed pisHluction not onl\ ol ljiiti'h-giow n 
food crops hut also of those in foreign countries, and many and 
s.Microus have been the apiireciations of his pioneer worl^ from 
all ])arts (d’ the globe. 

On more than one occasion the Department of Agriculture 
nf the rnited States have invited Mr. Garton to lecture m that 
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coutitrv. Init pi'os^iH*p of his owti I'csoaroli work iii tins coin 'iv 
))i'cv(')ito(l his acccptniicc ol '•ucli iiivitatious. Xovcrthcles,- , 
never spared himself in liis efforts for tlie lietterment of ikni ! 
iioiieiilrnie. and was at all tin«‘s a most aeeeptalile. intere ' ;:<j 
and instructive' lecturer in aerieiiltural science tlironghoiit 
I’nited Kingdom. \T!ii Ennniner. dated •2('th. Mav. IO-2‘2.1 

.V.v .\PPREri.\l'ION BY I’liOKKSSOB WaI.I.ACIv 

I’rolessor Wallace. Ivlinhiirgli I 'niver.sity. writing in Tl„ 
Sciilaitidii . stait's : 

.Mr. (iiirlon was tin' originatm' of tin' snccessfiil method o) 
multiple ci'ossing in ]>hint-tneO(ling. With tlie a.ssistatice of !ii> 
lirotln'r. .Mr. I’ohert (lartejn. In' In'gan his world -rc'ttowned woil, 
on tln'ir farm at Newton-le-Willows ahont ISSU. on a well-fenci'd 
two-acre lot which ra))idl\' go'w to large iliniensions. Towaieh 
the i-lose of last eentiitA’ the late I'.S.A. .\ssistant Secretarv in 
.\gri< iiltnre. M’m. M. Ifays .a plant-hreeder himself, who paid an 
otiii'ial visit of inspection to all tin' agricultural plant-lireeding 
stations in Rurope and .America, inonounced the work of .lohn 
llarton to he far ahead of any he liad seen. Tlie success of ids 
(hirton method is most widi'ly kmown to the whole Rriglisli-speakiiic 
agricultural world through results got hv < fossing numerous sjtecii s 
anil varieties of oats, including wild oats, hv means of which he 
introilueed vigour of eonstitntion and great yielding capacity 'c 
the new breeds, niaterially improving the f()od procluciug eapac ity 
of the best sorts of arable soils. .John (fat ton's work extended ro 
wheat. Iiarley. roots attcl ijotatoes. It was on the hast he !'i>f 
tried his prentice liand. I’lolessor A. X. .M'.VIpini'. Botanist Tn 
the Highland Society, dealt ftdly with his work on cereal plants 
in the " Traii.sactions ” of the Society in 18(14, ant! with that on 
loi'cigc plants, ( lovers and grasses in his reports published in IShS, 

fiiiancial prosperitv rapidly followed scientific aeliievenieiit. 
and so early a.s 1(100 (acting in eoniunetion with other nieinher- 
of the (liirton family) this brilliant investigator estctltlislicd, and. 
later, permanently endowed the etnir.se of Icetnres on ('olonial and 
fndian agrieulTure. whicdi liear.s liis nante. 'Diis munilieottt gilt 
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iiUHle as a tliank-offorino Inr tlia rrmnniil,,,, nial svmpatln 
tended to his earlv efforts l,v ihc Hohuii,,,i ;„i,l Aurinilf uial 

D.partiiients of Edinhuroh I’nivci-sitv ai .Aien the eold. 

|i:;„tieal (not to mention tlie seientilir) w.nh! invletivd In Inin 
jt haid'; uiion lliein. (larton was an iiidoiniialih', nniiinnr worker 
ffith nnhoundod enthusiasm in liis work. .\||i,.|| ,,| i,;^ 
liieeding was done in the early hours of the sumniei iiiornin.es 
when tliP test of the world was aslee]). lie was an inventive ueniiis 
nl no ordinary Itind. with a love hir t'X)ilotin<; liie nivsteries ol 
nainre and a dete.rmination to lind the seieinilli i-.\jilaiiaiiiin ol 
the eoininon incidents ol life whieli the vast iiiaioiiiv of |ieii|ih' 
failed to eoniftreliend or even notice. The inaiii te-iili. of his 
iiliservations are all eareiully roeorded in a eliaraeieiistie levilile 
hand. Imt, to thi' regret of Ids liiends, his iirematutv leeakihoMi 
prevented liim extending them into eaiiaeiiiiis vnliniies. lie was 
an excellent pultlic leettirei'. a hieid and interesting speaker and 
.‘.v|iositor. and a dehater who was dillieiilt tn taekle, lie was 
wiihdv read, esjteeially in seientilie litorature. and was endowed 
with an exaet and nnfailin,g menniry. His |)tivate eitele of ftiends 
WHS not large, Init the wide pnfilie eirele who knew liini only tlnoiigli 
the resnltsof his seientifie work cannot fail to realize that a reniai'.k- 
iihle man has been Inst to the agrieiiltiiral wnild at a time wdien 
it needl'd him most. 

* . 

COMMERCIALLY SUCCESSFUL WIND ELECTRIC PLANT. 

.''(' 1 K x'l'ts'i s. eneineers and eleetiical mon generall\' have 
■lieaiiied for the past twent'.'-fi\e .wars o! utilizing the loree o] 
the wind TO generate eleetrie power whieli eoiiM !‘e aeiaiimd.ited 
in a storage liaitorv and used for lighting and ]iower purposes 
iis required on large lastati's and In tlie eouiitiy houses. .Many 
liave not been eontent with dreatniug >.'1 the day when this would 
he practical, but have eonstniete'l plants of their own aiid put 
tlieiiL into service, .Manv of these home made jdants have been 
III service for years. One of the most ambitions of these mstalhi 
nous was described and illustrated in the Septemhor (1921) issue 
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of Farm Light niul Power. This was r-apahle of rlevelni,;nu 
7 to 10 liorso power and lias lieeii in siieeessful use for the i,i 
twelve years, d'ho wheel and tower of that partieular instalho 
had lipcn apei ially made for tlie purpose. Init ordinarily, every 
wlio lias experimented in this field has liad to take what he is,: 
"■et in the wav of a windmill and make his own tran.smis.sion de'. i, , , 
Twentv-Hve years ayo. the storage battery wa.s also far from lx ^ 
wha^- it is to-dav. .mi that it is not to be wondered at tliat mi a 
!j1 the experimental plants were very ineftieient. 

The IViicin.s Corpoialion. having built high grade wimbiiilU 
for the past sixtv years. de\'ote<l a great deal of time and stiub 
to the .solution of this problem, and lias found it in the spei ially 
designed windmill, inounteil on Hyatt roller bearings and usn.ii 
a ge.u' box nun hilled to automobile standanls of precision to drive 
a speciallv designed Westinghouse generator, mounted directly mi 
the tiirn-tiible that carries the wheel. 

One of the first of these ])lants to be installed was .set up on 
the projierty of •lacob Clanss at Milford, early in H)21. The editoi 
of Farm Light and Power having lieen very much interested 
in file suliject for twenty years past, went to see this installation 
at Milford within the pa^t month or two. and it is (piife evidont 
from the successl'iil service that it is rendering that tliousaiivls 
of these plants will he placed in use. not only in tlii.s country. Inu 
all over the world in the next few years. 

With its precision inoimting on roller bearings, the ll-h ot 
Perkins wlieel tui'iis over in the merest breath of wind that (.omot 
fie felt on the ground. Sniall wheels and towers were the ' lUse 
of many nnsnceessfu) installations for pumping, d’be Pcrkuis 
(‘oi’iinration supplies a 50-foot tower, and see.s that it is erected in a 
jilace where it will be entirely free from obstructions. .Vs tlw 
generator ficgins to send power into tbe battery with the miiiinnuii 
wind of six miles per lioiir. it is important that it be placed uii 
a towci' liich raises it above all surrounding 'niildings and trees. 
A 'dVO-ampeie hour batterv is supplied, and this is sufficient tn 
cover the needs of an average house, for lighting, pumping, running 
wasliing macliiiie. milking machine, iron, vaeunm cleaner .nul 
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.iiiiilar appliances for a period of eleven days without am- eliaiyv 
1 .'lag put into the hatterv. 

The Clauss installation is between tlie house and the liani 
ti,e battery being placed in tin- cellar of the dwelling. The house 
Is completely wired from cellar to attic, and thi,. is also true ,,1 
tlie barn and the nuthouses, while a loo watt lamp is placed on 
the windmill tower to light the yard. During the .several months 
that this plant has been in service, and this includes the midsummer 
months when the wind is lightest, tliere has imver lieeii a time 
when the generator could not produce more current than the 
storage battery could take cate of. so that the wheel had to be 
kept reefed out of tlie wind .ao to (jo per eem. ol the time. | Farm 
i'aiht and Power. December 1 021.1 

* 

* * 

BRITISH COTTON GROWING ASSOCIATION. 

The 216th meeting of the Goimci! of the British I'otlon 
browing .Association was held in Manchester on 2nd .Mav, 1622. 
The President (the Right lion, the Earl ol Derltv, K.(!.) oceipiied 
tlie chair, and there were also present Lord fltatjley, .Messrs. .Vstlev- 
Bell. B. Crapper. .1. M. 'Thomas, and a good atteadaai’c of members 
of the Council. 

West Afhic.\. 

Ill the southern provinces of Nigeria the crop has stilfe.re.d 
scvorelv from unfavourable climatic coiidition.s. There has also 
hoen a large demand tor the cotton lor the native spinning indiisf rv. 
.iiid it is therefore anticipated that the Association's purchases will 
show a considerable reduction from last year a. 

The ctiltivation of improved long staple cotton in the nortliRm 
provinces continues to make steady progress, and the purchases 
of this type of cotton so far this veav constitute a record, iu~.. 
7.:i.i7 bales, ns compared with 5.016 bales for the same eriod of 
last vear. Tlie Association have concentrated their efforts lor 
.some vears towards encouraging the cultivation of improved cotton 
m the northern provinces, and the results achieved have been most 
gratifving. 


6 
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\ conimoncGniBut' liRS bcBn iiiRclt; witli S66(l distribution m]] 
tlie BuiicLi line, in wbicli district the demand is greater u m 
previously. This, together with increased requisitions from 
Katsiiw Emirate, augurs well for the 1922-23 season, and pro-..,, 
that the natives arc willing to cultivate the improved cotton iit t‘;p 
price of 2rf. per lb. of seed cotton which the Association are pmca 
for this year’s crop. 

Uganda. 

The exports of cotton from Uganda in 192) amounted to .Sl. 34 u 
iialcs, which constitute a record, and compare with 52,000 linlps 
for the previous year. Unfortunately there has been a severe 
drought in most districts during the growing season of the 1921 -22 
crop, with the result that the production is expected to show a 
large falling off. .A.t the same time efiort.s are being made to 
induce the natives to cultivate a second crop hy early plaiitiug, 
in order to obtain a liarvest about October-Xovember. Thi.s Inis 
liecii done before and has been fairly .successful. [Textile Mercury. 
13th May, 1922.] 

BRITISH COTTON INDUSTRY RESEARCH ASSOCIATION. 

The tirst three mimhers of Volume I (i922) ot the " Shiilcv 
institute Jlenioirs ” have just ajipeured and, through the court'..jy 
of the Director, Dr. A. \V. t'j;os,sley, copie.s Jiave been received, in 
the library of the Indian Central Cotton Coniiiiittee. T1 c first 
number after referring very briefly to tlic formation of the Hritisli 
Cotton Indiistrv Eesearcli .As.sociatiori and its objects and con.^titu. 
tion and to tlie reasons which led to the selection of the '' Towers 
estate (of some 14| acres) at Didshury for this Association's Central 
ilesearch Institute describes the organization and equipment 
of the latter. 'I'he Shirley Institute was ajrtly <lescril;ed dy 
Mr. Kenneth Lee (Chairman of the British Cotton Indu.stry Hcscan li 
Assoeiationt, in Ins speech at tlie formal opening of the Laboratory 
by His Royal Higliuess the Duke of York, as the General Sciuitin t 
Head Quarters for the Cotton Indu.stry.” 



NOTES 


Numbers IF and I I I are papers bv Dr. (Kiev on “ The ll,.e„lai'it r 
,f Single Yarns and its Relation to Tensile .'StvengrI, andTuist"'. 
,nd Mr. Denham on ■■The Strueturo of the ('i.ttoii Hair and it-^ 
Botanical Aspects”, abstracts of which ajpiear elsewhere in t!ie 
Agricultural Jornial of India. [B. ('. Burt.] 

•'fi 

^ % 

REGINNED AND CLEANED COTTONS. 

Tn a cotton-growing season of unusually heavy nunfall ami eai lv 
frosts, a consideralilo aniouut of low-grade eottoii is thrown uiioii 
the market. A numlier of linns have uudertalo'ii to K'aiu lliis 
low-grade cotton and others to clean it and thus improve the gi'ade 
before the cotton reaoltes the mill. 

Manufacturing test.s of J in. cotton of the abo\e cliaiacti'i' 
have been made by the Bedei'al Bui-eau ot iffarlcets and (hdp 
Estimates to determine, if ])ossili!c. its vnlue. 'I’liesi' test,, were 
conducted in the Textile Department o! .Vgricultural liiiL'ineer- 
ing, Raleigli, N.C). 

The cotton tused in each, case consisted of three lots; one loi 
represented a mixture of cotton Itefore being regimied or cleaned ; 
another lot represented the cotton after tegiiuiing or cicaiiiiig ; 
and the third lot represented a differciit bale which ei[nallc,d in 
grade tire regimied or cleaned cotton. L'he cotton was classed by 
the Board of Examiners of the United States Department ol 
.Vgriculture at New Orleans. 


T’esT No. 1 ox OI.KAXEO oottox. 

In tiie proce.ss through which the cleaned cotton usul toi ti 
No. 1 had passed there was a continuous passage through several 
nuK’hhios coiiiiuonly used cotton mill, slh ii Ibi!<. 
a hop]XM leedev and (’leighton opener. 'Dse cotton vva. t uji ])ir 
up m flat Inile tonu ihrough the use of an oidmarv pre-s mim 
rommonlv in gin homms. The original cotton, before cDamnm 
graded belcw (Ld Ordrnary and the cleaned cotton and mashed 

bide uraded .Strict Low Middling. 

O 
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The test showed that tlie visilde waste in the original c, ,,,, 
was 13'5S ]>ei' cent., in the clean 7-73 per cent., and in the mat. ; , ,i 
or hale of equal erade which had not ])assed tliroiigh anv c]p i: 
process wa.s «'9(> pt'r cent. 'I’hc cleaned cotton produced oa r, 
average a 5 per cent, weaker yarn than the original. Init 17' I : i 
cent, sti'onger than the matched liale. This weakness of ; 
inatclied hale is [irohahly accuunted for Iiy the character o! 
cotton in the hale selected. 

Tkst No. 2 o\ rkoinn'rd cotton. 

The macliinorv used in the |>rocess through which tlie reciiini.q 
cotton used for te.st No. 2 lia<l passed closely re.seinhled the usu i| 
l.atterv of gins. In each machine, however, tlie grids or ribs ainl 
breasts were reiuo\-ed. the cotton being fed to the saws tliioiisli 
feed rolls tliat were adjustable, tor various lengths of staple. Tlic 
lint wa.s removed li*om the saws by an an blast insttunl of by 
rapidly revolving imi.sh. Tlie reginned product was also put up 
in tlie vogulation fl.at bale form through the use of an ordinan- 
‘■s(|iiare” press. T'he original cotton I lefore cleaning eonsistcil of 
a mixture of three bales, two of which graded Strict (iood Orditiaiv 
and one (.food Ordinarv. while the regintn'd cotton and mati licii 
bCile both graded .Strict lanv .Middling. 

The test showed that the reginned cotton gave off 3 ])ei' com. 
le.ss visililc waste than the original i-ottnn. an<l I pi'r cent. Ies.st!i !ii 
the matched. ITie total visibh' wastu' on the original was O'DS piu 
cent., and on tlie matched 7'!tl ])ei cent. The reginiied ciinm 
produced on an avei’age .>’S.S jim- cent, stronger yarn than i iio 
original, but IJ't.S pier eenT, wcakevtlnm that )>i‘oilue<'(l fiMm ;lio 
matched or e.jH.d i;r,,dc. Tin' cliaractc'i' of the (uirion in ili" 
matched iialc ^x'l'hajis had some effect on tin' gi'catcr bre.ilmia 
streiigtli shown by the varii ])i'odiieed from 1 he inatclied b.ilr, 

TksT .No. 3 ON RKCINNKl) COTTU.N. 


The process through wliieb the reginiK'd cotton used lor O 
Ni). 3 liad iias'-ei! was similar to that deserdied in test No. -■ 
differs from it ehlelle in that tli(‘ e.otlon was removed li'oiii :fo 
iw.s tlil'OU«ii the iLse. of a brush instead of bv a blast of air. Ik' 
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, iginal cotfon before being !vginne:l roiisi.ie,! „|' n.iMinv n| 
f::i'ee bales, Iwo of wliirl, Nrailed Strii-r l,(m- Mid.llinu and diie 
g ,ulcd Middling, while the i-egiimed dntion and Mian h-il hale I dih 
leaded Strict Middliivi. 

The test showed that the icud vidble ua>ie on the cnmniil 
ii.ttoii was ()-(i3 jier eeti!.. ii.itliii reciniied hts eviil.. aiid 
on the maladied <;!■ bale o] ia|u,d gnnhi S :!| ner eein. The recinaed 
cotton nruduced yarns ietd |ier eenv. wi'aker man li,,' oriunnil 
and ()'21 per cent, weiiker ilnni the iiniielied irde. No -aeoeetioM 
ii. offered to explain why tiie jcati-hed hale .-ihoaod a uioaicr pn- 
ei'iitagc of visible waste tinni the orieiiail cotton wliicli uae ol 
lower grade. 

T.tni.K I. 


I'ltliil nsihlv ivit-tlc i ( iiliifii Ill'll liii'iiL iini sin iii/ih I II IHUllIll V jK I 

■<Lrin. 


fnlitin-il * 'i' i' M-Url.i'ii »■ 

{•ntt'cll I'.lU'.- 


TeST \ I. 1 \l If 'I'UJ '‘ufhir . 
of \’isil.;h'‘ wtistn 
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Ta])le f gives tlie total visible waste percentages and ! .. 
I'.veaking sticngtb in pounds per skein for the three tests, 'i . 
visilile waste and van; .strengtli results show that no define i 
eonclu.sioiis can be drawn Iron; these tests, hence these resi:'-, 
slimdd not he regarded as final. [Textile Recorder, XL, 470, ir,t; 
.May, 1922.] 

* * 

COTTON RESEARCH. 

TiiROUfui the coiirtosy of the British Cotton Industry Researcli 
.Vssocintion. the Serrotavy of the Indian Central Cotton Conimittoo 
has seat the following ahstracts lor publication : — 

Di.sixfkctiox of cotton .sffo. 

Two lots of seeds were sul.ijected to ri.sing temperatures of 
(iO‘’C.. G5’(,.'.. 7tC('.. and 7.5’C.. for one. two and three hours, ft 
was shown that uj) to 70''( '.. the vitality of the seeds treated I'oi' 
a time varying from 1 to ?, hours was not impaired : at 75°C. the 
seeds nearly all died after 2 hours' treatment or else produced yellow, 
sieklv seerllings. A temneiatnre of fiO^C. is enough to destroy ill 
the animal ])arasifcs of tlie cotton plant. The seeds should he 
mixed witli very fine dry sand, or saw-diust. previously lieatcd to 
60 ’C.. and tl;e mass maintained at that temperature for at lea.st 
one or two lioiirs. [Bull. Af/ri. I uldlifieitce, 1921, 12. 139-1 40; 
from V Ari/Vitomie Cohnidle. 1920. 5- 103-104. E. Sc'liRin.vux.] 

Strix'tckk of cotton hair. 

The authors summarize the re.sults of oh.servations oji the 
.structure of tlio cotton hair, made suh.sequentlv to the i-ecoguition 
of growfh rings iu the ceU-wall. The following coiiclusioii.s are 
drawn : ( I ) .V spiral hinillai I'adial strueture e.xi.sts iu every growtlc 

ring of tiie cell-wall of the cotton hair. (2) the simple pit.s of the 
cell-wall U'e a special case of this genera! structure, (3) the ])iitteni 
of file sphre,! a.])])eais to he pvo-deteriuincd during growth in length. 
(4) thi.s pattern is pi'c.served tlirough all the growth-rings of the 
.scx)ndary wall thickening, (.5) the number of fibrils in cross section 
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n one hair is oi the order ol' 1,000 iipwar.ls (0) th.. partcrn (diroi f ion. 
r, versal and pit'di) of these spirals seems m he ;1;,. major ilet.'rmiiianl 
,1 the externally visihle eoiivulutions ot t||i. (7) 

iiaiications that the iniknowii colUilose-aayn-ao ,. whu-l, eomnosc 
aav one spiral fibril, have a definite ueoineua ronlorniation. 
suggestive of stereo-isomeris'n. (8) atteiu])ts to. , late oelliilose 
structure further, a.s hv X-rays, will prahahlv have to take into 
account this spiral fibril arrangeiiient, |7'rac. .s',,,-.. i!io-_> 

B 93, 426-440. W. L. B.\i..ns and 1[. If.r.v.'orK. ] 

Cotton ci'i-TTv \rio.\ ix Knn.vcit coi.os'n-ts, 

■\ report of the coininittei- of the I’aris seorion of th.e Sm-ici.' 
Industrielle de .Midhonse. ai'pointed to consider i heijiiestion of 
cotton cultivation in the l’'reni,h colonics and tlie ail\ isaliiliti of 
establisliing an institiife of colunial agricitltiire. states that 
cotton could be .successfully produced iii irianv of the colonics, 
hut espediilly in West .Xl'rica and Caivliodia aial the colonies in 
Senegal and the Sudan, Intt scientific control is indispensaih-, 

.-V lirief survey of tlie difierent organizations existing in I'rance 
shows that none of these is suitable for the i)ro|io'e,| schenie. 
Suggestions are tlierefore put forward for the innneiliate formation 
of u special organization which shall serve as a scicnlilic and 
administrative licadijuaiters lor the control of coiion glowing in 
the colonies, Keference is made to the work ol ihe Ihupire CoHon 
browing ('ummittee in Ihigland ami to the work of (•(.ataiii agricul- 
tural ( olleges in Belgium and Holland. I />"//. Nor, /m/. M hIIiihisc, 
fi)22. 88 . 84-lOti. K. KoEcMLiN.l 

I’KUl’.VK.VriO.V OF .STAPLE DI.UUIAM. 

.V smijile process is descrihed for preparing slaple diagrams hv 
< (Hinting the number and measuring the lengths "I imlitidu-l 
fihves. 'a earcfiillv ])ulled tuft of lihivs is laid on a hoard (-overed 
with velvet and gently iiressed down with a microscope slide, care 
l.eing taken not to distiirl. the arrangement of the hhics. Ihe 
slide" IS moved so far to the right that the longe.st lihres i.rutn.dc 
iihout 1 min., them by means of a pair of line tweezers, one or more 
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of the filires can be removed from under the slide and cove; ,j 
with another slide carrying a millimetre scale. In this way ! , 
whole tuft may be analysed. By this process it is said to be possi : ' > 
to separate, and measure over 1,000 hairs in 4 or 5 hours. [Jj, j 
F asersloffe a. Spl ti npftaii,zeiK 1922, 4 , 43 ; from Textile Fomch'ir 
1921, Xo. 4, 197-198. K. Berndt.] 

We are indebted to the Secretary, Indian Central foil in 
(rrmniittce, for the following abstract : - 

The structure of the cotton hair and its rotankai 
ASFKCTS, by H. J. Denham. i\I. A., British t'otton Industry Besoarcii 
Association. {Jour. Text. Inst., Xlll, 4, 1922.) 

A resume of existing information on the structure of the 
cotton hair and of such parallel instances in general botanical 
literature as can be used to tlirmv light upon it. The paper is a 
valuable summary of the present position of our knowledge and 
shows clearly the great field for further work. The paper includo.s 
a bibliography of literature on the microscopy of cotton from 
1834 onwards. 





LA'! H ROBERT CECIL THOMAS PETTY. B.A„ 

[Assistant Ayncultura! Baclen Agricultural Research Institute, Pusa. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS 
MEETINGS AND CONFERENCES, ETC. 

His Excem.kxcv Sii; |li;.\i;Y \V]ii;kli:i;. K.C.s.l,, K.c.i.E 
M'.S.. Uovevnor of Biliiir ;inil Orissa. i)ai<l a visit to I'usa on tlm 
2iith.July, 1022, and inspecttnl tlic work uf tliv various Sr, n , mis o| 
till! Institutp. 

Wio offer heartv felii-itatiuns to .Mr. .lamns Moliison. ( >,).. 
.M.R.-V.C., First [nspcctor i.'eiieralof ,Vt;Ticulture in hniia. on ih,' 
roiiieinuiiit of the degrcv of LL.D. Iiv tliv Fdiulnirgli Iniivvr.-it v. 

Mr,. J. F. D.t.STrr. M.Sc. D.l.o,, tStipevimmcrarv Mv, dlogist, 
.\rtii(;ultui’al Itesoai'idi Institute. Fusa. lias lieen (oiiliniii'il in tlie 
Indian Agrieultural ,Seivive Innn tlie Utltii June. I!i22. 

Ijc 

Mr. P. V. I.s.t.vi'. 15. M.Sc.. D.I.O., F.K.S., fas I 

iipjiointed bv the Seereturv of State to the Indian .\eii,nltuial 
SeivicC and posted a.t tlie .\nrieiiltnral lleseaieh liislitiile. I'us.i. 
as Sni'Ond Fintuiuolonist (Uiptenst). 

* 

* * 

Me. \V. a. Poo!.. M. 1!.< '.V.ti.. has been appointed W'terinaiy 
Olliiev. Inip'eiial Bueleriologieal Laboraturv, .Muktesar. Ironi the 

litii .Maveii, 11122. 

* 

Me. H. Sami'son. ('.I.F.. IS.Sc.. Aetmg Direelor ol Agneu) 
tare, .Madras, has been granted eoinbiiied leave (or one year, luiir 

luoutlis and 13 davs from or after the 1st .August. 1!)22. 

a-i'.i I 
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Mr. li. 15. A-N.strao. M.A.. DejJid.y Director of Agricuiti , 
I’liiiitiiiu Di.sirirt-'i. Miulnis. has I'een appointed to act as Jlirec 
of Agriculttiic a.s a Icmporarv iuea.surp. rice ilr. Sampson on ka, , 
or until further onler.'^. 

* 

4 : * 

Mh. D. (o .Mi'NRo. B.Sc.. Superintendent, ('entral Fare 
< 'oiinoatorc. has heo!' appointed to act as Deputy Directoi 
Agrieultinr. I’lantiny Districts, rice Mr. Anstead. He will hoi,! 
additional charge of the office of Superintendent of tlie (lentoii 
Farm. Ooiml)at<ire. until r(dleved. 

* Ht 

Ml!. Iv B.ti.i.Aun. B.A.. h'.K.S,. (lovi'rnniont hlntomologist. 
Madiais. has lieen gi‘antei| comhined leave for one year from or after 
tlie loth July, lfi'20. Bao Sahib Y. Hamacliandra Bao. M.A.. F.K.S.. 
officiating. 

* «! 

.Mr. I*’. T. r. A K\VL.\ND. ( iovernment Agricultural Engineer, 
Madras. Inis been granted leave on average pay for tliree months 
from the date of relief. 

Mr. J. B. I.'attkij,. .M. I>.( '.\’.S.. Ihofe.s.-^or of Pathology and 
Baetei'iologv at the Madras \'eterinarv College, has been perniittei' 
to retire from tin- Indian Civil \'eterinary Department. Mr. Catti'd 
has lu'eii granted, prejiaratory to tetirement. eonibined leave loi 
13 months fi’inii the oth June, l!)22. 

Mr. E. S. h'.’.i! luniTHEi;. .M. I!.C.^'.S.. has lieeii appointed 
DHieiatiiig Sujici intemleiit. Ci\i| t’eterinarv Dejiai'tment, Bombay, 
r/cc .Mr. (b Ta\'lor. M.B.C.V.S.. on leave. 

* 

* * 

Mr. 51. 51 . 5 lACKi:NZir:, Superintendent of tlic SiT)ay;i Faiui. 
Bihar and Ori.'^sa. ha.s been granfed leave on average pay for live 
months and one day nitli effect from the 30tli June, 1922. 
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Mr. D. (M IA'EAN. ^Liv.( .\.S, HiriTiD! ('i\il Vi'ti'viliarv 

]; partment, and Vt'tcniuirv Adviser n, t!;,. Cdvernmein . 

Piliar and Orissa, has tieen granted luitlier e\i, n ,,| iinltMiul! on 
iie'dical eertificate for tliree mniitlis. 

* 

* * 

Lala IIar Naravax Batiiam. Vi. A.. Olllciiiiing Aai!<iilt".nn 
C'iienrist to Goverinnont, I nitial Provuiees, du liciuv lelieM'd. has 
been appointed to ollleiate as Assistant .\gii<'uhuial ( lieinis! in 
Government. 


Captaix S. G. M. Htckey has lieen a]i)«Hiit(‘il to cillieiate 
as Vetorinarv Adviser to (Government. I'nited I’rovin-cs. a/n 
Major E. W. 'Aliver granted coinliincd leave n]> to 31 si Mardi. 

Captain W. H. Pristox lias heen a]i])oiiited to olliciate as 
Second Superintendent, (tvil Veterinary DenarlinenI, roiled 
Provinces, vice Captain Hiekoy. 

Inhax Sahib Mfxsiii Xiaz Mi hammao has heen anp-iinleil in 
officiate as Third Superintendent. Civil Veteriiiarv Denaitment, 
United Provinces. ('a])tain ITiston. 


Mr P S Wooi.r. Cattle Breeding Ivxpert to the I’linjah 

GovMiiment, mliiupushed chaige of his duties on tlm mh .lone, 

li):’2, on acceptance of his resignation. 

* * 

Mk H F UonEKT.sON. Depute Director of A'ineiiHuie. 
Burma, has Been transferred from Insem and posted m Pm lt--i ^ 
Circle with headquarters at Myaungmya from the 1st .luU, 1.)- 

5I|. \ Mils.iN. l*T.t..rnl IO™« !»■ 

1,„„ pGlrf to tho Koa ('™tv»lC..ofc .iti. tcopoooy 

at Mandalay from tke 1st July. 
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Ml!. S. T. J). Wallace. V.C.. B.Hc.. Officiating Dojiuty Din-, . „ 
(if .Agvicultun-. Southern Circle. Central I’rovinees, has I,, 
appointed Itepufy Director of Agricultuie in eliarge of Anii 1 
Unsbaiidry. Nag])ur. fn.mi the 9tli ilay. 1922, in addition to : > 
own dutie.s. 

* 

:iH 

Ml!. .1. C. McDiircAi.i.. .M..\.. B.Sc.. A.ssi.stant Director .i 
.Vgriculture. has lieen appointed OI1iei.it iiig Jtepiit}' Dii’ccto! -,i 
.Vgt'Kidtuie. eastern Circle. Centnd I’rovinces, from tlie 9tli M-u , 
1922. 

. * . 

V * 

.Mr. e.A. H. CncFtcaiLf.. B.Sc.. .V.ssi.stant Director of Agi'iciil- 
ture. iSouilicrn f'ircle. A'agpur. has been granted conil.iined leave lor 
six months from the 29th .lune. 1922. 

Hi ^ 

.Mr. .J. IIe/.i.ett. J.(,'..S.. has been appointed IMvector of Land 
Records and Agricultiire. Assam, vice i\[r. d. .MiSwincv, I. . 
granted combined leave for two yeais and fonr montli.s from m 
after the lltli JuIil 1922. 

* 

The notilititlion ii]i])oinling .Air. 1.. Bnrthakni’ pnivisinnah\ 
Deputy Director of .\gricnltnre. -\ssani. cea.sed to liave (.-ffect frnii 
the 3tith -Tune. 1922, From the same date .Mil Baithaknr has in i-i 
a])p(iinted to olhciate as |)e])iitv Diicctor of .\grieultin(\ .\>''.a)i 
A allev. dni'ing the ab-^ein e of .Mr. O, Birt on leav(*. 

if! ' 

.Mr, \\ . Hajsris. AI. I!.C.\ .S.. Snperndeiident. Ci\il Aeteriinin 
Departnic’it. Assam, has been de])nted to niuh-rgo a course ni 
post-gradnate training at the Imperia! Bacteri'ilogieal Laboraton , 
Alids’tc.sar. fni- three months from the l.st .Tiilv. I !)22. Babu (liim 
Prasaiina Sen officiating. 



rRHSOXAl, Xdl'F.s 

Me. a. .V. ^IeCcitt. il.Sc., ,\giii iiltur,il Clii'iiiist. .\ssati!. has 
'!een allowed conibiiied leave for 2 vears 2 iiinni hs ami 2S (la\ s luan 
,,>■ aftoi' the Itrd Sejjtember, l'.t22. 

Dr. N, IvrxjAx Piij.ak M.A.. IS.Sc.. Ifi'vrtnr ,.l Aeri' ultiiie. 
I'l'ii vaiieove. will |iie.sid!“ over the Aeriiailt iiral ''eriimi ol llie 
iiidiaii Seienci' ( 'oiigress to he held ai lan know mi .laiiiiai\ 102:!. 
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A Manual of Elementary Botany for India.— By Rai Rahadi r 
K. Raxcachari. L.'l'. Second Edition (revised and 

enlarged). .Madras Government Pres.s. Price Rs. 4. 

•A HHFKKsHi.xn feature of this book is tlie illuatratious. Tliev 
are not (■o])ies from other people.® l)ooks as so many botany hook 
illustrations often are. In most cases they are clear and well chosen 
to illustrate the intended points Ironi the Indian flora. 'I’liere are a 
tew. however, such as Figures li)l, 192, 193, which are an e.xception. 
Figure 49 is a photo-micrograph, of a longitudinal section of a root tip 
and not of a root tip as labelled. Of two photo-micrographs on page 
2(51 one shows the features as well as the other does badly. 

In some places we have found the language difficult to follow. 
AVo (.amiot cpiite accept the defliiition of cells as the ” elemeiitarv 
organs " of plants. The modilication of 1‘feffer's classic e.xporinioiit 
on page L70 de.serves liettor treatment than to be put in siul a 
way as to suggest tliat a " burst '' mendu'unoous liubble can rei'uiiu 
itself. In the account on page 2Ui of the association l.iptAveen 
legumiuou.s plants and bacteria a good opportunity i.s lost fur an 
explanation of .symbio.sis, a term much more to he ptreferred than 
mutual parasitism." The use of the term dioecious as suggested 
on page 243 witli relerence to the flower is not the usually accepteii 
one ill botanical iioiiieiic.latiirc. 

■After a .stmlent ha.s made a study of the morphology of typical 
flow ers as lie would ha\’e done in Ids jireliminarv atudie.s it is well to 
introduce him to the study of systematic liutanv on evolutionary 
linos and pro.-eed from the an haic to the more mndern devolo})UH'uts 
ol floral evolution. The increased use of Fhigler’s system in 

( r.34 ) 
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i.axonomy wants to l)e nnu li more ucnorallv . a, omam-d in Iniliiiii 
ootany. Tt is a typii al unfoldinji uf iiainrai lil.i.av. nr ih,. pinaivss 
,d nature as ilhistiatcd in plant ilovolnpiijin,;. \\',> pivIVr m min- 
• roups like tlio Amai’antacoa' ami CrriciU iv- m i„.nMniinii inst.oail 
nf the end of our systematic study Tim >tudv ••! , atinn on 
these lines is one of the licst introductKin.- to iim n.,.|nui, a| aspci i, 
\vhicli f ollo^\ s next when a .student has l-striu in ivcnnni/c 
representations of plant population. Ilv tin.- nmilicd he Icnms 
iirstly the relationships oi ])lants within tluMr ow n lannK as ii wi-ir-. 
and then sees their individual and cnMiiiuinal .stncaalc-. 

The Order Leguminosm turnislies a. c<iniiiion instance uf 
history studied retrospectively. In Knglish te.tt.-lMx hs uf (‘Icinciit a ri- 
botany the sub-order Pa])ilioiiacem. if not the only one. is. licm-ralK , 
the iii'st one to be described, beiansc it is tlm only indiuciions 
representative of that Order. In a text-book of liotaiiy fur Imlia ii 
should be the climax of the description, tlie Minuisi>ic aiuU asalpiiicm 
coming first, for that is the order in which evolution has worked 
its way. 

This book is cnnnently suitable tor the use of teachers in our 
Indian schools and colleges as it fnrnislies them with a wealtli of 
material drawn from Indian jilants with which to ilhi.stiatc Ihcir 
teaching. To such we can reconimend it. [W. 't .j 


Avery valuable Text Book of Punjab Agriculture Im^ been 
issued under the names of Messrs. Roberts and Imullcnei by tlm 
Civil ami Military Press. Lahore. The auti, ms have had ample 
opportunities of obtaining a tirst-hand knowledge of agriciiltuial 
(oiulitioms m the Pnniab whhh added to special .sciontihe fmiiung 
renders them specially qualified to speak with autlnnitv on the 


Tlie area of the Punjab proper is comparable m sire will, the 
total area of ( treat Britain. As fO per cent, oi the total waeat 
crop of India m produced tu this province, anv advances m tlm 

science ami practice of agriculture are of prune mportance. , onm 

aide bv the Punjab .Vgnculliiial 


idea of the great strides nuu 
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Department in its sliort Hie of some eigliteeii years can be foi l' i 
from reading this book-. Clianged are the days and chan. ,| 
i.s the attitude of the general public from the time when 
voiing dejwrtment began its early struggles. 

'I'lie cliapter on Irrigation is a specially valuable one. ain i ; 
IS made I'ullv evident liow mucii the development of the coin-’i , 
ilepends on th<' full ntilizatioii of the irrigation resource.' .,| 
the province. I'Hght million acres are already eomrnanded i ■, 
Ooverninent canals, and 15 iier cent, of the total cropped an..; 
is under irrigation. 

The vork' on the whole is clenr and concise and the facts anil 
figures have, been very earefully compiled. 'I’he authors have, 
liowever. made a slip on page 78 in their reference to the Sind 
Fallow Rules. Instead of the.se, a local i-iile on the Jamrao canal 
lias lieen quoted. 

It is most desirable that .similar text-books should he written 
tor tlie otlier provinces of India uniform with tlihs work. In 
addition to tlie data available to the Agricultural Departinont. 
much valuable information lie.= liidden away in Revenue Settlement 
Reports, 'this is seldom brought to light. 

The paper, illn.stratioiis and liiiiding of the book leave a good 
deal to be desired, and it is hoped that in sulisequent editions the, sc 
will be improved. [D. S. H.] 



(S'OrreB])oii(lence 

THE COPPERSMITH 

To 

TifE Editor. 

The. Aurkultufiil Jonnuil of [nilin. 

kVi. 

Mr. BAiNBiiTGGE I'lktohrk in his .■omrilmtion „n tin* 
( oppersmith says at |). 223 oftlio Mav (1022) Xnnihor ,h thr 
AqncuHural Joiirnfil of Indw : ■ ■■ lAko other Barliots. tlie 
Coppei'suiitli is !i li'ugivoron.s bird and seems to contine itself cntireK- 
to wild fig-fniits. not being known toiittaekcnltivated fruits a' all." 
The last clause, however, is contradicted in a footnote on the same 
page which records the observation of .Mr. (nglis who ha.s soon this 
liml feeding on guava.s. This trait .seems to h.ive been regarded be 
Mr. Kletcher a.< an e.'tcejttion and not a rule, a.s he has not 
attempted to e.'tiihiin the eviiletice of .\rr. Inglis ; but. on the other 
liand. in the same |.>aragraph. iiftcr citing seventeen cases of 
stomach-e.xainination bv .Messrs. .Mason and D'.Mtreu. he conus to 
tld.s definite conclusion : ''Froin an agricultural ))oint of view, 
dierefore. tins bird is of neutral value." This is the o])inioii 
also of Ifle.ssrs. Mason and Lefroy (Mem. Depl. .hi't. India. 
Eii.t. Ser.. 111. ]). 3t)l). 

M\' own experience. Jiowever. corroborates Mr. Ingli.s. and 
leads me to the view that this bird is as injurious to cultivated 
fruits as to wild ones. Mv countryhou.se. wldeh Ls about nine 
miles from Caleutta. shelters niany (h-imsoridireasted Barhef.s which 
play havoc among nw guavas, mangoes and ntulberries. I liave 
seen w'ith my own e\m.s these birihs destroying my fruits year after 

( D37 ) 7 
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yoai'. The stomacli-examinatioii of only seventeen of these 1,' 
does not ^ivc ns the data from which we can cotne to some conclii r,-, 
as to their ecnr.omic value. In season.s when there are no (■: 
of (niltivated fruits, they have naturally to live on Ficus fruits i| 
wild 1)erries. ft is also yu'ohahle that the birds took earlier in n 
day cultivaterl fruits whicli were digested and as.siniilatcd. a :’ 
which they ate Ficus fniit.s when they were shot for stoni.i. h. 
examination. Mr. Blanfovd's observation is that they are “ 
in almost every garden, mango-grove and banian tree” {Fwhii, 
Vol. ITT. p. 00). Why should they live in gardens and inanei)- 
grovos if they d.o not live on their produce ? The natural conclusion 
would be that they take both Ficus anH cultivated fruits, whielie\'er 


are easily available. 

In the last paragraph of tlic same article (p. 224), the writer 
says The royipersmith seems rather an ill-natured little Inrd 
and is therefore not adaihcd. to be ii desirable inmate of a mixed 
aviary. Lhi.s again is not true so far as ni}’ experience goes, 
r have regularly ke])t this bird in my aviary which contains no 
less than twenty varieties of l)irds and I have never found tliciii 
quarrelling witl, any. One bird h.as been with me for the last 
SIX years and is still in perfect health. Small birds like Wluti:- 


eyes have been all alomi its companions, and I have nor er seen 
(iii\ attempt on it.s part to molost them. It i.s aggi'e.s.sive onlv 
towards its kindred, so that more than one pair of these birds 
cannot be housed together. Othcrwi.st' it is quite nmiahle. and 
excellent as an iiviavy bird. The Bluo-th mated Rarbet {Cuunup^ 
asmfica) or tlie litirru l/ussuul is of course an ill-tempered, 
some bird and cannot be entertained in a mixed aviary, iuit not 
the heautilul little Xaiilholrenui hmufitocpphulu wliiidi does not 
ceitainly deserve such adverse refleetions on its charactm-. 

Tn 111) nciaiA 1 have kept the.se birds on a ini.xed diet of oilnu 
paste, sutoo fried in r//,w. ir.seet.s, l.read-aiid-milk .soy), and of rmii 
fuiits v licli they yirefor most. Such mixed diet, instead of yiroving 
'‘poisonous.” really does good to their health. When T etiiyitv n 
tin of grasshoyipers before them, they, and specially the Blue- 
throated ones, attack them as greedily as the purely insectivorous 
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l irda. I may add here that, given liotli culrivated and wild t'niits, 
T.iey show a decided prci'crence, like tin Rullnd... for the foniiei-. 

At page 221, in the second paragraph of tlie article. Mi . I'lctclnw 

\ rites 'the Crirnson-bi-easted Bailjel lichmes ic the 

f.iinily of Barbets whicli comprises iipwavil-^ di twentv -pecics of 

s iiaUish birds." That adjective '■ si;ial!i>h " is rathci 

iMihappy. d’he Crimson-breasted BaiTct is the Miudlc^-t in the 
vcliole family of Barbets e.vco])t <mi' (Ciiiinops which is 

liowever, of the same si/,e. The rest arc all bigger, and there arc 
some which are as big as a locit or nearly a toot in Icnath. Ii\ a 
reference to the Fannd of Ihih^h I mho. \ "1. 1 1 1 . it will Iw hiand i li.it 
they are all more than seven inclics in length, Tlic avemge I’.aibci 
is of the size of an (friole whicli h lu.n a small bird ami thcivinrc 
tlie familv of Barbets camiot. bv any stretch of iniaiiinat icii. be 


called 'Amallisli " wliich. 1 miderslaiid. ineaiis "rather small." 

In passing. I mention an interesting lield-lialat ol this bud, 
During tlie nesting .season it seems to devc!o|i .ni nisiiiai lor 
territorial possession. .\ny encroachnient mi its territory by a 
bird of the same species i.s strongly resented and adiv.lv opposed. 
.\t stndi times, duels l.ietweeti the Criinson-brcasted Darbets bccoinc 
cmniiion. In a tree near the Fort William in Calnitta. ! <>iicc 
noticed such a light. .V pair of these Barbot.s had selecled a hole 
in the tree for their nursery. .Another male evitleiitly intnidcd 
upon thorn and was at once attacked by the inale-bird ol the paii. 
the female hatking on. The light was grim and long and teas lought 
with evident delormination on botli sides though idtiinatel) tlie 
intruder had to retire deleated froiii the field, bo engrossed were 
tliev with their combat that they forgot my presence and fell 
stiiiggUng with a tlind at my very feet where tl.cv seiiaiated 
and flew up only to come to grip.s again. This liappenerl not once 


hut as many as four times. 

('ai.cetta. 
nil July, 1922. S 


Yonrs faithfully. 
Satya Churn Law. 


With reference to the foregoing observations, the economte 
status of the Coppersmith, as of other animals, ,s probably subject 



540 


AGRICULTURAL JOURNAL OF INDIA 


[XVII, 


V, 


to local conditions. In ivriting an article of this nature foi' tin, 
Afirimltund Journal of India, coiisidei-ation has to be paid to 
conditions thronglioiit the whole range ol' distribution of d i 
particular bird, which often occur.s all over the Indian Empire, t :;il 
it is therefore necessary to give a general account as far as possii,t> 
That the ( 'opjiersniith may at times damage, cultivated fruit 
more than probable ; that it is. generally speaking, a regular pc.n 
of fruit 1 do not believe. We have certainly never received am 
complainls ol it in this respect, nor do 1 hnd any statements tc 
this effect in liteiature on Indian birds, t.'unninghani, who was 
a keen ob.servc)' of Irirds in and around Calcutta, writes : ” Vliily 

at large. the\- feed on fruits and buds irf many clitferent kinds, tlic 
ripening receptacles of many fig.s. and especially those of /■'fci/.s 
tiilida and F. riohjdiii. being jiarticular favourites.” At I’usa wc 
have iuan\' wild tigs of several species, and there itlwavs seem to 
be ripe fruits thvonglmut the yea n so that tin' various fiirds which 
normally live on these hg fruits have jierhaps less occasion to attai'k 
cidtivated fruits than in other districts where their luniiial food 
may tail at times. 

I (jiiitc agree that e.xaniination of only seventeen bird-stoniacli.' 
caniUit give ns more than a slight indication ol the, nature, of tin 
normal food-supply. But that is all the inforniatiou available so 
far. supplemented of course iiy observations of the binls inid n 
natural conditions. 

I.)ur conespondent's account of his Happy hamily of twcutv 
kinds of birds is interesting. Of the haliits and temperanu ml ol 
bii'tls ill ciiptivity, however, 1 cannot speak ut first-hand. Ih' vary 
-slightly the words of the jioet- 

*• rso bird tlml haunts my coiii|iuiind frer 

To capture 1 oondctiin, 

aiul iny observatiojis on this point were Ireely adapted from 
Cunniughani, who says (.b'onte Indian Friends, ck., p. 109) 
Coppei'.smiths are ill-natured little bird.s, andiire apt to comiuit 
uiipiovoked assaults on one unotlier, or on any other small birds 
whom they may meet in the cour.se of tlicir wanderings. I'liis 
in itself is enough lo make them undesirable inmates of a mi.AeJ 
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aviary, but, in addition to tliis. rl„.o. au- dMIiruliios i„ roganl lo 
their food when they are assoeinted witi, .n i.or ki„as „r liiiil-;." 
Finn also {Birdn of Cukolto. 7:t) s,v. : - The ( oiyH-raiuilh 

aeenis to make an intelligent and ii,mre<tine i-w ii hand-ieared. 
but he is not sorinble with other I, inis, lianmii inu aggressive. 

But Ju.' re(|iiircs a clear spai-e roun.; him. am! il he be 

crowded either with his own speciev nr wjtli ntiier birds, 'here will 
he trouble, for liarbets are hard bitten birds md umacious o[ 
what they conceive to be their rights : indeeil. a mnple ol wild 
Coppersmiths have been seen to tight til! one w.m miiie worn nnt. " 
May 1 add that it is ])leiisiiig to hnd that ihis senes ol Hinl 
articles evokes suliicieut iiiterosr to elieit eriiiei.^in and that such 
is always welcome. i,)u lauichisiou nl the series iu the Juiiniiil 
these articles will piobaldy be reprinted in bo(ik form and any 
further observations otfercl hv our rmnleis ( .n; then he inseited. 
It is extraordinary how little inloriuation rheie .seems in he on 
I'ocoi'd regarding the Indiits. loud, etc.. o( inanv ol nni comnionesl 
Indian Birds, and what a wide field, there n (or those who are 
sullicieiitly iiitere.sted to uute down siicli tacts iiudur held 
cunditioiis. [T. B. F.| 
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1 . Practical Pla.nt Biology : A Course of KIcmentary Lectui • > 

on the Geuere] Morphology an<l Physiology of Plants. I'v 
I’rof. H. H. Dixon. I*p. .xi 201. (London; Longman'. 
Green A Co.) Price li-s. 

2. Bash- Slags ami Hock Pho.'phate.s, l.»y Dr. G. S. Rohertson. 

Pp. xvi - 120. (Canibiidge : .\t the Universit}- Press). 
Price Its. net. 

3. Agiicultural Hesearch and (lie Faninu' : A Record of Recent 

.Achievement. Pp. IhS. (London : H. iJ. Stationery Office). 
Price 2.S. (id. net. 

4. Feeding of Dairy ('attle. by A. C. JlcC'andlish. Pp. 2S1. 

(London : Cliapmuii A H.dl.) Price 12.'?. (VL 

5. Brazilian Cotton : Being (lie Hejiort of the International 

Cotton Mission (hrongh the Cotton States of Sao Paulo, 
Mina.s Geraes. Bahia. .Alagbas, Sereipe. Pernandnic i. 
Parahyba, Hio Grannie d.n Norte, bv A. S. Pearsc. Pp. 2.'>1. 
(Alanchester ; International Fedt-ration of Ma.ster Cottoi! 
Spinners.) Price 21'-. 

The following publication ha.s l.ieen issued bv the Inipinial 
Department ol .Agriculture in Itidia since our last issue : — 

1. The Inhei'itainc of Characters in Rice. 11. byF. R. Parnell. 
M..A.. Ag. Dir. (Cantab.), witli the assistance of G. X. 
Raoga.swami .Lyyangar. B.A.. K. Ramiali, L..Ag.. ami 
C. R. Srinivasa Ayyangar, L.Ag.. (Botanical Senes, 
A'ol. XI, No. 8.) Price R. 1-4 or Is. Srf. 
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SOME COMMON INDIAN lURDS. 

No. IS. THE INDIAN TRKE-TIPIT (J.Y/7/ff.s' 


T. HMNRRir.DF. FLETCHER. E.N., F.L.S.. F.E.S.. F.Z.s,, 

Impfri'd Eninimlogixl ; 


.4ND 

('. M. TNGLTS, F.E.S., F.Z.S., M.B.O.C. 

Thi: I'oiittuned in t!ie genus AtilJms. ;ire all vathei’ 

dull-coloured Birds in slunie like wagtails, to wliicli indeed tli<’\- 
are eloselv allied, and may Le recognized by their streaked ui.per 
plumage and eomparativelv slunt tail. About a dozen diiTerent 
species occur within the Indian Kinpire and resendtle one an.ulier 
very eloselv so that thev are dittknlt to distingnisli in the living 
.oiulitioe,. 'their nlent.fieation depending on sneh .small imints as 
the loueth of the hind claw. To the ordinarv observer then, all 
the Ihmts look much alike and a bird which is seen to look much 
like the one depicted in our Plate mav be set dmni as a Pipit but 
mav not necessarilv be the Indian Tree-Pipit. Pipits as a class 
arc vevv liighlv inirasitized bv the Common Cuckoo. 

of these birds having been loniid to 1. 

there is no record of the snbjee t om pie.se.nt 

aitiele having been made use of as a tester iwi 

t 543 ) 
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It is seasonable to write of this bird at this time of the y,. 
as tlie Tree-Pipit is only a winter visitor to the Plains of the grea; 
portion of tlie Empire, being found as far West as the. Sutlej Valt 
in the Himalaya and Kajputana and Oiijarat in the Plains, ,•>, 
as far South as the Palni Hills. In Bihar and Bengal it appe,' 
amongst the very earliest of the autumnal immigrants and renin' 
in eonsiderable numbers until about April, but during the snniiir 
it retreats to the npjier ranges of the Himalayas and beyond ti 
Siberia. North China and Jajian. When they first arrive in fndi^ 
in the autumn their plumage is in fine condition and bvighlli- 
marked but their colour becomes decidedly dullei' during tlum' 
.stay. 

Tree-Pipits are very partial t(.) mango groves and are rathoi 
shade-loving hird.s. However, they also frequent open spaces, 
such as garden ]taths. much in the same way as the Wagtails, and 
similarlv keep their tail.s in constant rocking motion wliilst pacing 
over the ground. When preparing to take Right thev have a curious 
habit of swaying themselves about for a time, and when alarmed 
they flv up to the nearest tree and walk about on the brandies in 
a decidedlv un-wagtail mannei-. 'I'hoy are fairly social and f'"- 
quentlv go about in small floe'k.s, and feed, on the ground on seeds of 
grass and weeds and on .small insects. Seeds arc oftener consumc-d 
by these liird.s than by the AVagtails, wiiich arc practically totalh. 
insectivorous. The late C. W. Mason examined the stomac!'- 
contents of si.xty-seven birds at Pmsa and Mr. D'Abreu those d 
three fiirds at Xagpnr. and in all these seventy cases the birds 
contained seeds of weeds, injurious or neutral insects, ami a few 
small snails. From an agricnltuial jioint of view, therefoi'e die 
Tree-Pipit may be put down as a decidedlv beneficial liii'd. in 
spite of which fact it is commonly sold in the markets as an 
“ Ortolan 

The Tree-Pipit does not breed in the Plains and indeed nest.' 
but sparingly within our limits and then only at an elevation of 
eleven or twelve thousand feet where it has been found nestiiu; 
in Northern Kumaon. Here it affects by p^refcrence the more 0})i'!i 
grassy slopes in the immediate vicinity of woods ; these open 
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wades are tliinly envered will, trees and own with I.eantilul 
linck. sott. velvety orass. akoiit a font Iiiu|,. ^vith .ucasumal 
t '.ssoeks. under wliieli are eoncealed ike ,„.sts. Imili ,,i m^iss- 
l.lades. or of green nioss lined internallv wuli line urass-suans. 
The eggs, which are very large Inr the size ,,1 tl,e hird.'''are s||,„t|y 
described as " very black-looking. " 

Mr. ('. .M. Jnglis found the nests of this hjid a! San,lak],!ni 
gdevation l:t.l,)(Hl feet) in the Darjiling district ,,n had .bilv I'Hil 
and also at Tonglii (elevation lo.nttn leet} <in ihc lollowine dav. 
Sandalq)hu has a kind of alpine pasture, the ground being . .u peiial 
with ujany beautiful herbaceous plants of alpine ehaimter. such 
as Primulas of several kiiuls and aconite: also amongst the ro< l;s 
nccurs a coiuninu stiff-branched shrub (Poirniill-i fi-iiiitusii. binn.) 
with handsonie yellow dowers atid silvery foliage. The nests were 
fouiiil on the sloping grtissy Icrnks, generally hiihleit under a , lump 
of grass, often also elosp to the rocks. On gnd -Itily young hirds 
lutd already hattdied otit hut ftesh I'ggs were ohtained on the 
lollowing day. 

During the Ihdl .Mount Everest E.\)ieilition a specimen of tlie 
Indian I’ree-Pipit was cullec.ted on East )-l\eresl at a height of 
IT.oOO feet iind this sjteeics was ohserved migrating on the side of 
Miutiit Eveiost at an (devation of dO.OdO feet. 

T'lie name nmre/u/c.s. under w.itteli this bird tsdesetibed in the 
'■ Fauna " voliiiue. inu.st be abandoned a.s prencenpied and its 
lorrect name is apparently Aiilhin Itudysoni. 



THE RECLAMATION OF THE DESERT AREA 
OF IHE KAPORTHALA STATE. 


BY 

D. E. SETin. il.A., B.Sc., 

Deputy Direiior <;/ Ayrieullure, Orissa Circle. 

{Formerly Director of Ayriculture, Kapuriliala Slule.) 

A VERY large part of tlie State of Kapurtluila I'onsists of tlie 
desert tract wliich extends into this region of th(‘ Piinjali from 
Rajputana. This area is mainly coni|H)sed of very liglit sandv soils 
in which numerous small sand dunes occur, .tiost of this poitioii 
of the State is cultivated undcT' (unirrigated) c.ondition.s and 

the crops depend entirely on th(‘ rainfall. .\s a rule, the r 'chls 
are very low duo to the extrenrely ]roroU'- nature of tlie soil an ' 
to the scantiness of the rainfall. .\ considerahlc a)'ea of this sai.iK 
tract is not cultivated at all and hears little heyoiid the wild griss 
known as sarhinda (Sdcrh/irini) .■ipiuil.iiiciiiu). Here and tlic'c. 
however, well cultivated areas occur which dopetid for their water 
supply on wells worked hy Persian wltecls. These well itifeated 
tracts are very heavily rnariure.d with cowdung and villagi .o!ie> 
and bear good crops. The existence of these small scattered iieas 
suggested the po.ssibility of the reclamation of the desert area ei! 
a large scale. As a result of the one|uiries th.at wei'e made tlir 
Kapurtliala llarhar decided to investigat(“ the whole jrnd'lem. 
.Vn area of about 100 acres, the worst of it.s Irind to he met will 
ill this :rnct. was acquired in 1018 but tlie rmdaniation wmk ilid 
not start till the beginning of the following ycai'. Plate XXX ib 
fig. I gives a good idea of the condition of this urea at the 
of acqni.sition and before the, reclamation work was begun, Hu' 
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Fig. 1. Typical deserl area of Kapurlliahi Slate. 


ig. 2. Young crop of cluster-beans on reclaimed land. 
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purpose of this paper is to place on reeonl tlie niotliods adnpted 
and the progress made in this undertaking. 

[t seemed prohaUle that the chief tluiigs needed lor reclaiming 
this land and ohtaininu the lull advantage I'f its natural iioro.s'.lv 
vVould he ; — 

(1) An ample su])])ly (jf water tree Irom alkali salts. 

(2) 'Phc levelling and grading of tlie surface for irrigatiiai. 

(3) A supply of organic matter [or Innding the sand and 

supplying the necessary aiU'Htnt of lumiiis anti 
combined nitrogen. 


Water siTPtA'. 

If ordinary wells were employed, litteen Persian wheels would 
be required to iirigtite the wlnde areti. This would im.nlve not 
only a very large sum of money lor the eonstrnctioii "I Uie wells 
l)Ut also the tturehase of the neei'ssarv Itnllocks. Il was. tlierelore. 
decided to sink a large tube-well and (<> run this hv power .Iriven 
machinery. Boring was stavte.l in tlte ttitd.lle .4 Ittlt). Santples 
of the various strata passed through were eareinllv ha.ggeil. ami 
when the boring was eomitleted at 2o(i feet front tlie smfae,- these 
were sent to Mr. -folnt .\sldord. of the I'ntiiah Irrigatton Department, 
for analysis and report regarding the probable ueld of water. 
The altalvses showed that the well was likelv to yield a hi tie mo.e 
thatt 3(1000 gallons of water tier hour. Tlie surface spring level 

sands were not l■caelted until aher 1 2.r feet. As t ,<■ estinia 
^ I .,11 u-.i< luniv than SUlUrK'ilt inV nil 1m‘ 



requirements of the aiea ai.mi 
not considered necessary. 

Tue welt was ''h-i''':''; 

inc.li strainer. 1 .m pnmpm.- , ^ ^ ,,,1 

. . ; .,1 ..oodle tuibim- pump ..i, ' 


patent vertical sjuud e i 

engine. ' ' “‘A'’ The eyeH ^bnted working 
designed puni]) had to 'c '‘’'Y" a constant supply 

towards the end of f 0^0 .^.^..sitnnt was tleterm, tied 

of 34,000 gallons )iei'l'o'ii. 'b. 
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Ijy the Chemist to the Sanitary Commissioner of the Punjab, whj, ,i 
shows that tlie water is free from alkali salts and suitable ! 
irrigation purposes. 

Table 1. 

Composition of the ir.tler of the Kaptniliala farm, tube-well in prir , 

pee lOO.IKJO. 


Allminiiioitl 


I’rco .utiiYKinia 


( Jxkliz.ablo mtittcr 

nil 

[‘ennancHt liardncss 

0.7 

Tcifipnrary 

7;: 

TuUtl snluU 


C'hlcirkks 


Slllphutcr:. 

. traces 

[ron, limp. sui[)liu vUp'l hyilrngcii and iiitrdei^ 

• . jjbseidt 

Xitrateu .. 

tl-,K:08 

Frcp carbonic acid 

in! 


Having obtained an adeqnato supply of irrigalioi' water, step- 
were tnke)t to in.sure tliat large quantities were not lost tliroiioh 
seepage in the earth ehatmels leading from the well to tlic lields. 
This was aceouiplished liy lining and ])uddling the tlooi' of the 
channels with clay olitainod from low-lying areas iiithe neiglibour- 
hood. With the flow of water .a certain amount of sand is deposited 
over the clay linings. Th.is is allowed to remain in ])osition as n 
assist.s in limiting erosion. To iirevinit the falling in of tlie side- 
of the trenches a slope of not more titan thirty degrees is iirrany'd 
for at the time of digging, 


LeVELLINT: .and GJ{Ar>l.\G. 

I rom .Xpril to the middle of .June verv stroiu;. drv casterK 
winds are the rule in this ti'act. In levelling the ari'a, these st'nnc 
winds were made u.se ol liv tlie lollowing method. .\ little 
before the usual period of these winds, the uneven held.s were 
ploughed and eross-jiloiighed so that the iqiper .soil was mi .i 
thoi oiiiilily loose eonilitioii. .\s soon as the winds began Hie 
fields weic Kept eonstaiitly harrowed with a ehtiin harrow aiiiel! 
.stiired up the loo.se .soj] whieli was. earned awa\' and dejuisiteil 
in the hollows. Ihhis procedure wtis kepi up Ihrougliout die 
•season and consideiul.ilc e.xpeiisc in levelling was thereby saved. 
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Another metluxl em])love(l was tlie onlinaiA- one of first 
breaking up the land and then levelling it with countiA' made 
Sevellers. The onlv departme from tlie local eusfom was Hie use 
if tractors instead of hullo, •ks f,,,- Inmling the levellers. This 
iielpcd to get the work don- quickly. The spee,! the niachiue 
had to be kept slow in order to emdile the men handling the leveller 
to keep pace, with it. 


Till’. SI’PT’IA' OF OROAXTI .MATTFi;. 

Before these laiuls could he called upon to giaiw a cidp n teas 
essential that they sh.ould hi> s-applied with very large anmuut.s of 
(ireanic matter for binding the sands toirether, for iniTeasim' their 
water-holding capacity and for providing the raw mateiial la'cded 
for the niti’ihcation processes in the .soil. The elieapest wav of 
doing this appeared to he hy means ,il green inamin' : varions 
legumiiiotis plants, sticli as cowqteas. rluster-heans and sann-heuip 
were tried on a small scale. IH these saiin-hcnip judv-d to he fhe 
best. This crop gives. ;i large iiiiautity of green lualler m a short 
time. It is capaltlc ot witlistandiiig drought fi.ir a long period and 
the vegetalile matter wlien ploughed into the land deeavs rapidlw 
For these reasons sann-hemp is now employi'd for green luaiiuniig 
purposes at Kaimitliala. It is usually sown in the tliinl weelc 
of Juno soon after the lirst good monsoon shower. It is reaily 
for plougliing in after about seven to eight weeks. A hoavv wooden 
henm is run over tlie standing emp which enuliles it to he ,.louglied 
ill easilv. 'File green , ron de. ays in ahoiil a lortniglit. 

Tlie effect of green manure on the loo.se sands ol this tract 
o e.xtraordioarv. Belore the green crop, the soil particles arc 
loose and do not Imld together, hut alter the first green-maminn.g 
tl.ese begin to cohere a.id when Uie land is ploughed the lu.row 
slice iloc.s not ci'iinihlc. 

Tin; .uiDiTiox of clay. 

.\nutlier luctliod ot iinjiroving the cohesion of the e 1. 
sanils and at the same time of increasing the supply oi plant too,, 
.s .he mtrodiiction of clay. Carting the clay from the lowlands 
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iiiid ii])])!yiiig it directly to the fields was not successful as it v 
loiind dillicult to mix it thoroughly with the soil. Moreover. : . 
method proved expensive. A simpler and cheaper means luu: i, 
he dexised. This consisted in carting and stacking the clav. dni' i 
slack ])eriods. near the tnhe-well. Some of the, clay is thrown i ,, 
the main deliverv tank of Ihe well and whenever fields ai’c irriga! -i' 
a man keeps this earth. stirred with his feet. I'he irrigation wai i 
carries the <-lay in suspension to tlie fields where it is eve:,!, 
distrihuted. .By cultivating the lands afterwards, the clac 
thoroughly mixed with the sandy soil. 

ThK RliCLAIMED LAND. 

That the good soil aeration of these poor and inhospitable 
sands makes them eapal)lc of yielding good <-rops after redamaticii 
has been successfully demonstrated hy tlu' work of the ])ast twu 
and a half years. Oood ci'ops of maize, cotton, wlieat, sugai’caiie. 
ghaftid {Trijhlitaii I'egu jinKitmn). {McldoUig pareijiom). cow- 

pens and cluster-heans are being grown on this land. Plate XXXll, 
tigs. '2 and 3 give an idea of some of these crops, wJiich are oiilv 
])ossible if means are taken to keej) up the supjdy of organic matter, 

Tlie important ))rol)lcm of working out tlie er-onomics of a 
tube-well in these saiuly tracts has not yet been cum])]eted, 
is being done and it is hoped that dcHnite results will be uxailAilr 
within the next two or three years. 

As our knowledge advances, tuhe-wells are iioiuid to liuiiic 
prominently in the reclamation of such sandy tracts where thev 
irrigation from canals i.s not possible, on ar-couut of the peiiiiealile 
character of the soil. .\s these wells mav fall otf m vield in the 
course of time, due to the liatnlity of tlu' strainers to choke, a new 
type of strainer has recently been invented and patented l>\ 
Mr. iSteplien Leggett, il.l.t'.E., ot the i’unjab Irrigation Depaitnieiit. 
By its means it is hoped that the tube-well ])roblem. so far a^ if 
concerns the maintenance of vield for indefinite ])eriods, will he 
solved. 



THE REIj A.T I V E NITRI K I A I )l i jI'I’N' m]’ 1 »1 Kl''l‘’il! I■'^T 
NITROGENOUS ORGAN R’ MAM1 ;ks i\ soMK 
TYPICAL SOILS 01-' THE (’K.XTKM, 
PROVINCES AM) BERAK.* 


i;v 

I'.. I. I'LVMKN', 

AM) 


II. V. I'.AI,, 


()J the Dei)aHm.nt of .himdhue. dan rat Ri'^lVInri ,v llr/di'. 

BxPERDIK.NTS oil tlu‘ ivlati\ l‘ llltrilialiilit) nl' nil I'lmriKills 
organic nianuroa in ITick cnttoii -Auil were fnniieiK' eoniliii teil and 
the results olitiiincd enihoilied lij a pajiei read ln■^(l!l' the linliaii 
S ieiice ('ongress in the yeai I'.illih 'riii> wmk has heeii l ontinned 
and some, ])has(‘s of the decoinposirioii of various (irgaiiie iiiaiHiies 
ill oTIuh' tvpiral soils of these |)roviiiees have lieen investigated. 
Tlie ix'sults olitained are reeoicled in the |)l'eseiit |ia|K‘i, The 
work upon I'hu-.k eottoii soil has heeii extended to oilier organie, 
siilistaiu'es ain.l for the sake of eoiupari.'on tlu' resnlis |)re,viouslv 
(ilitaiued are also iiirlinled in this paper. 

Tile organic manures employed in this e.Kperiiiieiit with tlieii- 
respeetive organic nitrogen jiei'ceiitages were as lollows. 


Name 


'L’ottil iiitroiTcri 
pfrccnta;.!*' 




Kartinj;* ( Pofi^jdiriiu jl'ibra) {.'ivk. • 

JIahua htifoUu) cake 

Castor {iiH-iuu*cotiiimin(S) cake 
Sai'suii 

’L'iti (Si’-ts.’iwM'w ^ 

L'ndccorl.icatetl collon <i? -I [<-’0s-t5ifpi'iin. 4».) fti 
Lin.-^evd [iinuin fisilalissimuifi)<iiiiio 
Groundnut {Ar.,ch:s kupojm) •. ak.- . . 

Mahua refuse (Flower of lutitotia} _ 

Mtrogen .-us nirate was found to be absent tn all the 


•uraples. 


) Paper read at the -X.nth Indian .Science Congress, .Madras lllii. 

ro«r. Mia, 1919 , V '»'*■ 

I 051 ) 


k38 

2-5.") 

:5-90 

1'7^ 

ri -22 

4' 74 

s'4ii 
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Caro ivas taken to use materials of approximately the sai 
size iiy passing the liiieiv ground samples of the various iiiamn 
tlirougli a I mm. .sieve. In.stead of adding a definite and iinifoi 
ipiantitv of nitrogen to the soil, a fixed cpiantity of manure, name! . 
one per cent, of the weiglit of the soil, was employed. T1 , 
mocliauical te.xture of tlie soil i.s thus modified to the same exten 
as far as possible. 

Five different soil-s were employed in this experiment and 
short description of each of these is given below ; — 

(a) Bhala >^oil. This i.s a lateritie .soil of reddish coloui' 
containing a very high proportion of stones and gravel and only a 
low ])roportion of line material. There are extensive areas of tliis 
soil in the rli.striets of Ihiipur and Drug, most of which are lying 
wast(' at present. -Minor millets may. however, be grown once 
in two oi' three vears on such small areas as are brought undei‘ 
cultivation. 'I'he rainfall in the hlmtii soil tract is fairlv heavv. 
amounting to an average of about .5(1 inches. In low lying areas 
much lire is grown but from the higher lying bliatu soils the water 
readih' runs off while the soil in if.self admits of ea.sy drainagm 
It is, therefore. e.<sentially an open, well-aerated .soil and withoui 
irrigation is only suitable for wet weather croiiping. 

(/;) Wardi soil. This .soil is very similai- to hhata but is not 
so hard and stonv, it is foimd in extensive areas in the ( hand.i 
Distrii'.t and is a light coloured soil of a sandv nature with itr-l 
sutlicient clav to keep it from crumbling in tin- dry season. Owing 
to ii'i'igation facilities in this district, irtinli is a \X‘iv popular 'oil. 
It docs not ;ie1 waterbegged and with full irrigation and some 
mumiie it gives a good crop of i-ice and sugareaiie. The .soil list d 
in this experiment wastakeii Irmii the Oovermnent Farm. SiudewaJii, 
from a held crojijjed with cane in rotation with lipon held crop' 
like jiKir (A. Soifjlnim). <-otton, etc. The area from wliicii the sani|jlc 
'vas taken has onlv been reelaimetl from jungle for a few years. 

(r.) Ijcwatid HoH. DoiiKifta, as tlie uanu' implies, consists oi 
a mixture of soihs and is found in tJie north of the (,'entral I’rovinces 
The .soil is cropped with both wet and dry season crops, the ( lioice 
depending upon the situation and texture of the .soil. Amongsi 
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lie klianf (iiioiiHOoii) i rups tlmse commonly eiinvii ;nt' rice anil 
Aigarcano. ilaii\ xegetalilc croiis iq-dwn oii this clai-s 

..I soil in tlie garden area-; near important rowiis. Tiie soil 
ised in this experiinmit was from a lield wliorc -nnari ane and otliei 
-iinilar crops arc grown imt not rice, h contains a ivlativelv low 
oroportion of fine material and is therefore a soil lieht in tcxtnre. 

((?) Bidet cr,ll<hi so//. 1 his soil IS the common tvjie of ordinaiA 

htack cottt)!! seal a^ found ovi.-r lai'wt* areas in the t'entral Ihao inces 
mid Berar and inanv p.arts of the Deccan. .\s n contains a hieh 
proportion of (dav and fine silt the soil can he classed as distiiirtlv 
heaA'V in texture, t limattcally it snlfets hoin a long dre peiiod 

following the wet conditions of the Dutiim the dre 

season tlic soil erticdss and hceomes thoronghiv aerated in addition 
to whatever ctlltivation it ma\ receive. the rainfall in the 
lilack cotton soil triict is not parficnhirlv heavy, amounting on 
,'in average to troin dt to in inclies. the. soil is one upon which 
i;].ien miltivation is practised, the main i-ro)is heing cotton, jud,-. 
pulses tiiiil occasionally wlicat. 

(c) Sih.ur ■'■oil. This soil is extciisivclv found in the ISalaghat 
District, it is a light veilow soil consisting chielly of line sand 
and when drv cracks little, if at all. This ,;oil gidws the lincst 
varieties of rice lait varies a good deal in ipiality according to its 
de])th and crop-producing power, .\si-s well knowti, the eiihivntion 
given to rice (ields is ol a seini-aiiaeiohic natiii'e. d'hc iields arc 
full of water ditring the rainy -eason and. ftirther. the sod is puddled 
tlioroiiglilv at the time of (ransphnitiiig the the sceditngs. It 
must he reinetnlieicd. however, that lietween succeeding monsoons 
tlie soil is tlionnighly drteil and haked hy the siin. 

The lit e soils nndet iiivestigatioii ean he elasstlied as lolh.ws ; 
Soils (r/h (/<)- (iD ilit'l- '> less extent. (< ) .im all 

cultiviited ill the ojten season and tlictehy tend to hcconii' wcll- 
acrated. Soil (c) on the other hand remains for a certain lime ol 
the vear under distinctlv anaeruhtc eonditioiis. this period heing 
lelluwed hy one during wliich no cultivation is given. 

It will he .seen from the ligures lor organic nitrogen girt.'ii ni 
T dile n that biwld and ,n,nli soils arc considerahly higher in 
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iiitrogeti (-ontciit than tlie others. 'I'liis can j)i'obab]y be attribni 
to the faet that tlie blinta and wardi soils have been under fa]j . 
or scrub jungle for a large proportion of their o.xistencc \rhei' 
the other three soils have been conlinuoiisly cropped. 

'I'ho nature of the various soils mentioned above will he ; 
from the meclnniiial analyses given in Table. I. 

Tahle T. 

Shoivlti,g the. mechrndcnl analyses of the soils used. Percentage i... 
fine soil passed ihrouyh 1 mm. sieve. 



( 

N ame of son. 




Uhata 

Wardi 

Domatta 

Black 

cotton 

Sihar 

% stones anrl gravel nn tine soil 

22yo:» 

91-On 

14-20 

IMo 


Cnarf-p sand 

:{1-S7 

22- 14 

22-;>9 

(i-n4 

iiMii 

Fine sand 

Il)-K3 


37-57 

4-23 

402(1 

Silt 

l.rOS 

•tO-) 

17-77 

1070 

]7'fi7 

Fine silt . . 

n-72 

9- 30 

7- on 

21-S2 

12 :)!' 

Olay 

U‘S2 

20* 2« 

1 !■!'* 

45-tl2 

1 IT'i 

■Moi^ture . . 

21<) 

2-4S 

1-71 

ft- 37 

(1",).; 

Loss on iunitioii 

. . '.>*57 

4-92 ' 

1-42 ^ 

1 



CaCO, 

0*2o 

0-14 

o-ni 1 

n-lO 

itiM 

d’OT.^L 

10023 

100(10 ^ 

liK>4o 1 

loo-nr) 

Ol> 


T A Hl.K 

11. 





Shoirniij siihii ulioii i-o piij-ities ami n it 1(1(1111 hi the .vud.v 


Xanic of soil 

Initial 

mnisiturc 

i’l;!:. t 

Satin-jiliijn ' 
cajKic-ity 

NTM^KS (*N 

riiitial 

XII 

.VTTSnitY 

Xitr.-itos Xilriti'.^ 

.Vitn.o' 

Bhata 

2-10 


nil 

nil 1 11 

I..;: 

Wardi 

2- IS 

4(1-9 



llAl'.ll 

Domai ta . . 

1-7] 

wn 


trnro^ 

iriu: 

Black rotton 

(!-n7 


nil 

traces 

O'Ol'J 

Sihar 

0-94 

noi ; 


nil 

M-np' 


NITRiriABILITT OF N'lTRor; KNOT'S ORO WTO M AN'I'RKf; 


• >,).) 

'^rlie saturiitioii rapacity was (Irtcnniiinl !u lliliTaril s mrtliiHl 
in a layer ol 1 cm. deptli. 

'The pi'oredui'r lullowi'il \va> exartU the 'aiiie a-^ descnlieil 
iu the previous ])aper I'Xrept lliat the jars i iiiiraiiiuir the suiU 
were iiiciiliated at ^50'^ in . instead ol at mom it'inpeialiiie. 

The soil alter tiiixiny with the ap]irnpijate kind and ijuaiiliU ol 
organic matter was inoislened in optinuini iiinistuie innleii! for 
iiitrilicatioii as determined hv pvioiniis expeiinieni. in ahinii 

50 per cent, of saturation eajiaeitv. I'lie wlinlr wa' placed m 
wide mouth glass jars loosely covered and ihcn kepi in an iiicnOalor. 
Vt intervals of 15 days sanpiles weie icninved, for anaKsi- alier 
making good any loss rd walm'. .Nitriles and iiitiales weic 
estimated bv the driess llosvay and ]ilieiio|-disulphonic acid 
methods respectively. 

The percentages ol nxiili/.ed nitrogen as deteriiiiiied lo the 
above mentioned methods are given ni lahlc 111. 

The results oluained can l>c examined Kir eai li soil 


individually, 

Bhukt soil. I'astor rake a])[ieais to nitrily ven' well in lids 
soil wliile kitianjiL ami cotlon cakes come nexl. Tlu‘ 

nitrogen of linseed and l<li ( akes does not seem m Iw \erv smseeptihle 
to the action ol nitril'ying organisms, .l/a/om rdiisc is even less 
responsive and /»m/i"-( eake was m.l idtnlied ai all dnmig a |ienod 
of S weeks, droiimhinl cake aiipears lo he ivlalivelv a slowlv 
deeoniposiim nmnure. 

Wardi ^oil. The various forms of organie mailer used seen, 
to decompose m this soil in almost tl.e same order as in l>l,ahi 
sod One point is, lu, woven noticeahle. that the pereenlage 

of nitrogen nltrilied in most of the immures m >r„rd> soil is a htlle 
hindier than that ohtaiued in the hhaki soil. I m mtmgui m 
amuiuliu.t cake again does not seem to undergo a rapid oxidation, 

' /Anmd/nsm/. Here again eastor cake 

.l,ik. .on n..l<o « n ' 

n,S I nn'nnno,.. 

With tlie n\. n[.ti<ni nl n.n/nni n.lhn t'l"'-!' "'O "" ni 
Ji.ving nl S «ntO. grounJinit nntn ™n.o ho • 
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Black cotton soil. Rosult^i with tlio first r, maimros m the list 
;ave already lieen deseribod in tlie previous papeie and it is mvessaiA 
ere to consider onlv those results affeetiny the deeomposition 
,,r linseed and srotimlnul eake aiid t.hiise. With 

:M the soils tested in tins experiineni this is the onlv one wliii h 
\,-as found to nitiity satislaetoiily the lijehly nitrouenous uroundniit 
rake and this t\as aeconiplished even to the extent of Sit per lent. 
of its nitrogen. 

Mfihna refuse is again shown to lie onlv nilrilied to a limited 
('.xtent. In view ol the prevailing ojiinion that Marl; l otlon soil 
IS of a higher degree of fertility than manv Indian soils it is 
interesting to observe that the nitrifving power of blark eotton 
soil is generally bettor than that of the otliet viils examined. 

Sihar soil. 'Ilie nitrifying power of this soil is disiinrtlv less 
than that of the other soils under expeiimeiil. This mav be due 
to the different tyjie of enltivation praeliseil on .olnii- soil as 
deserilied above. 'I’he ina.xinitnn peiventage of nitiogim nilrilied 
is onlv 4.5 per rent, whieli figniv was obtaineil in the case of tiH i ake. 
It appears that the seini-anaeroliie eiiltivarion given in such soils 
affects their nitrifving power. It will be notieed that as a rule 
under the ronditions of the e.xperiineiit verv little nit rithatioii 
takes place in the lirst two weeks but after the evpi. v of a further 
siiuilar period a fair ainoiint of nitrate was loiind. In this 
connection it must be remembered that the soils wIkui taken tvr-m 
the field were in a drv state. l'’roin other observ.itioiis. the aiirliors 
have reason to think that tliis delav in the eoiuniem-cment ol 
nitrification would not be experienced in the warm, moist eomlilions 


of the soil in the field. 

The results obtained in these expeiiimmts may now be 
considered from another point of view. In flic disc.ission above 

the various soils have been compared amongst thein.selves but the 

results can also be used to assist in determining the tvpe ol sod 
lor which anv given oilcake might be louiid suitable. Castor 
lake, for example, apparentiv suits all tvpes M .sod .dthougl, m 
s^har sotl surson attd UU cakes appear to be more co.upletelv 
tutrified. The tiitnficatio.i of castor cake appears however to 



55S AfiTUnJLTURAI. JOT’BNAL OF INDIA [XVII, 

proc'ee(^ lapidlv and tliis substance may therefore be conside, 
as a quichlv acting manme. Karanja. fili. sarson. niidecortica! - 
cotton and bnseed cakes appear to be fairly similar in their resjioi, : 
to nitrifying agencies but it must not be presumed that the antic ■ 
recommend valuable foodstuffs such as linseed and groundnut cc’ 
to lie used directlv as manures. 

Tlie non-nitrifiabi!ity of mabna i-ake has already In . . 
commented ipxni by the authors iu their former paper quofic 
above. Ihuther e.xpiu'ieni'e with a variety of soils shows tln- 
inaterial tube viuy resistant to nitrifying organisms and therefon 
of little maiuirial \ alue. 

It is ])erlia]>s necessary to ]ioint out tlie ilif’ercnce lietwecn 
iiiahud cake and iiiiiIuki reliise. 'the tormer is the residue left 
after oil has been pressed out of the iiiakuubeed (Bassia lalifoliu). 
Mahiin refuse is a ilistillery waste, being the rersidiie left after 
alcoliol has ben, dislilled iVom fermented iiHihiut flowers. TIk- 
nitrogen in this prodia i is ap))aiently not so readil\- nitriripi.1 as 
that in oilcakes, and cv<ui in 8 weeks only aliont 2(1 iier cent, of the 
total nitrogen in the material was nitrilled. It must tlieieloi-e he 
regarded as a much slower acting mamn-e tlian, for e-vainjhe. 
castor (.'akc, 

Sl il.MAUy. 

1. The response to iiitritication of some common organic 
manures lias been (leteiinini'd, this being a factor in cousiderinc 
the availhliilitv of these materials as immures. 

2. hive tyjiica! soils widely found in the (.'eiitral I’loviii' es 
and Berar were used in this experiment, these soils being suhjed 
to varying conditions of cHmaie and cultivation. 

3. The nitrogen of castor cake appears generallv to be quicidv 
available and hniiitj/i and soimn cake.s are not much inferic'r 1 c 
castor except in wardi soil. 

4. Linseed and hli cakes come generally next in order , cf 
merit and mav therefore he considered slower actinc inaiunc- 
than (,astor cake. 

5. Mahva refuse appears relatively to be a slow ai timi 


manure. 



NITRIFIABILITY of nitrogenous organic .manures 559 


(j. Groundnut cake does not seem to undergo a I'apid 
decomposition in some soils, but in black cotton soil it is liichh' 
mtrified to tlie extent of 8(i per cent, of the total nitrogen iii 
S weeks. 

7. The nitrogen in malma cake is not nitrified to anv ap]irec ial4c 
extent during a period of 8 weeks in any of the soils niulei' experinu'iit . 

8. Results obtained from .saVwr, a tvjiical rii-' soil. wIumc 
the cultivation is of an anaeroViic or semi-anacrobic uafurc lor a 
considerable part ol the year, sliow that the nitrifying power of 
this soil is much less than that of soils subject to o]icii cultivalioii. 



AX'AILABILfTY OF THE TRTCHTXOPOLY 
PHOSPHA.TIC NODULE AS A 
ArANURE FOR PADDY.* 


RV 


l?AO Sahib M. R. RA.M.\.SW.\.VII SIV.VN, B.A., Dip. Aoni,, 
(roitfitiiml Uf/iirliHi Vheniisl, Afirirnllnral Cdlefje, Coimbatore. 

lx tlic " ^'oar Book (lOlS) ol tlio Madra.^ Agricultural Dejiart- 
meiit.” a de.^ciiptivo account of the phospliatic nodules of 
Ti'icliinopulv has licon pitlilislied. It was pointed out therein tluit 
the mineral contained too much ol lime and also ol iron and 
alumina to la- economically luanufaetured into su])erpliuspliate. an 1 
that the Rest method of utili/.ing it would ho to gi'ind it line an ' 
ajiplv the dour plios])hate along with decomposing organic mattia 
to paddy soils most of wliiidi. in the Madras l're.sidency. aae 
deficient in phospliotic aciti as revealed hy soil surveys, 
writer lias lieen I’airving on. for the last four or live years, a 
pumher of investigations to determine the actual availability of 
this mmeial ithosphate under swampy ])addy soil conditions, 
The whole of his work on tlie subject is lieing written uji, in 
detail, for a later departmental nnblication ; meanwhile it would 
be interesting to the delegates of the .Agricultural Section of tlic 
Science ('oiigiess ti.) know something of the results of tlieo' 
investigations. 

Tlnwe investigations iiudiided the determination ol (i) tlic 
solubility of tire plio.sphate in carbonic acid. (2) its solubility in 


l’a|)(r read at the Xiiitli Indian Science Canjiress, Matlras, 1922. 

( 500 ) 
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:.(il 


diffpl'ent stioilgths n| ritiic. acid, (:!) its availaMlit v as imaisiiii-d 
ItA' citi'Mle soliiliility in (■iiinoosts niadn with pivcn iiianiin' ami 
cattle manure. (4) its availaliilitv as lueasincii Lv the yrowth nl 
paddy plants in jtots, \vitl> ami witliniit giecii maniiic. (A) whctlici' 
iiieieased applietdioii ol the phosphate t’avi' im-teased i lopiiine 
with and without green manure iit ]iiirs. and lastlv pi) its availahility 
as measured by the growth of paddy on a Held siale oti l•\•(tls 
lands in coujuuctiou with gre(>n mamire. 

As regards its solnbililv in carbonie- arid and ni i iiih acid, 
the greater the strength of the arid the mote was tin' phosphate 
dissolved — a result in ronsonanre with the nbservatnins ol pievions 


workers. 

'I’he amount ol phosphate dissolved in aminonitnn eitvati' 
according to the ttsnnl ollieial metliotl. ol heattng lot hall 
an hour at G5°C., was grealest in otie week s eoinpost and lie< ame 
less and less in longer kept coramKo pointing either to the nossi- 
bility of the soluble phosphate reverting in the longer bent mtnposls. 
or tiie method of aiialvs,s ret, Hiring inodirnailon, IhcbaMv h..! i 
the factors are present, fro.n the fart that there ,s ove. I < per 
,PV,t of calcium carbonate in the m.netal and Hmt a ate, 
nrotl.od, mod, tied bv l)t. Ilatrison at Ihma. gace nu teased .Htthle 
phosphoric acid on shaking at mmn /em/K-m/ao inumn 

^The growth of pndtly in pots gave decided teutlts. In one 
senes of «penments. the average vield of dry produee va. ol ■ 
tor no manure, Ho grm. for P'-P'-" 

.uatutro ratlv. at, ddSgvm. for green manuea o 

that green manure renderetl the Pj;;;' 

soil used fov the exnenment the 

phosphoric aetd. » ontiatc o ^ ( |,o.snl,ate Oom 



■iatl to l.ot'O lb. per acie g, „ ■ 

then surmised that nitrogen experunents. thi.s was 

factor in the soil. It' tic n.x , (rom the following 

imnnl to be nctuallv the case, as vul .c 


table. 
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Table I. 

Showing number of tillerings and yield of grain and straw {padjlg). 


Weight in grm. 


No. ‘ 

j 

Nature of es 

periment 

No. of 
tillerings 




Grain j 

Straw 

Total 

1 

N . 



. . 28 

1 13-1 j 

20-9 

34-0 

2 

N & P . 



20 

13-2 ' 

19-3 

32'5 


N & 2P . 



30 

16-7 1 

21 3 

38-0 

4 

N & 4P . 



31 

, 18*2 

21-3 

39-0 

0 

N & SP . 



29 

200 

22-5 

43-1 

G 

nil . 



19 

7-4 

13-3 

20-7 

7 

P . 



30 

10-7 

15*5 

20-2 

8 

2P . 



30 

11-9 

15-2 

27-1 

9 

4P . 



32 

! 12'8 

140 

20-8 

10 

8P . 



30 

12-3 

12-2 

24-5 

U 

G & N . 



52 

20-8 . 

42-9 

09-7 

12 

G&N&P 



00 

271 

47*5 

74-(J 

i:i 

G & -N & 2P 



02 

32-3 

47*8 

SOI 

14 

G & N & 4P 



. . 02 

30-8 

53'7 

90-5 

15 

G & N & 8P 



08 

30-8 

5G-0 

93*4; 

IG 

G . 



. : 39 

24-0 

28-1 

52-7 

17 

G & r . 



. ; 42 

24*7 

33-5 

58-2 

IS 

Q&2P . 



. 1 47 

20*5 

33-3 

59-8 

19 

G&4P . 



. ! 50 

28-1 

35-2 

03-3 

20 

G & 8P . 



. i 50 

3>-4 

351 

07 '5 


Note. P=2o0 lb. of flour pbosphatc. G=5,000 lb. of green dkaincM {Sesba7na acute rta'' 
leaves. N — 400 lb. of sulphate of ammonia. (Per acre.) 

These results are interesting in several ways. Mere application 
of phosphate gives lowest yield, but the nitrogen pots yieM 
better, while the green manure pots are better still. The gren 
manure and nitrogen pots, however, are the best. The results 
also show that, in addition to phosphoric acid, nitrogen is a liiniting 
factor in the soil. Again the phosphate is rendered more availalde 
by green manure than by nitrogen in the form of sulphate of 
ammonia. It is also to be noted that there is a small increase 
in the yield of crop with increased application of phosphate, th.ougli 
not commensurate with the quantity supplied, in three sets of 
experiments, pure phosphate plots excluded. 

Results obtained at the Manganalliir Agricultural Station lor 
several years have shown that flour phosphate is nearly as good 
as bone meal in giving an increased yield of paddy grain. I’lir 
experiment was tried in different paddy tracts of the Presidciu}' 





manure' 
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\Vitli the (^-operation of the Deputy J^irectors. An :ipi)i'oxiinatcly 
(inifoiBi piece of land, usually one acre, was selected, ei'enly iiiiHUired 
with green leaves, and divided into 10 long strips. Alternate plots 
received flour phosphate at the rate of 300 lit. per acre. 

There was a general increase of 301 lb. of grain per acie in the 
phosphate-manured plots — the soil of each containiini less than O'Ol 
percent, of available phosphoric acid- which works out to II jier 
cent, over the plots manured with green luannre nnh . as will be 
seen from the following table : ■ 


Tap,li; 11. 

Compttyttiivc yields from plots trcuted ini]i qi'ocn muimrc itliou' ntnl 
with yrmi manure and flour phosjihalc. 



Average 

(yield 

or 5 LXIMIKIMLNT^ 

X LB. rru acre) 






iVrvontagi! 
<»f jnrro:L.se 

Loeality 

Green 

manure 

Green 

manure and 
p)iospbatc 

Increase 
in grain 

Ettapur, Salem District (1019) . 

Ditto (1922). 

Dauishpet, Salem Pistrut (1922) 
I'landanpuili, Taiijore Di^strict (1922) . 
Central Farm, Coimbatore District (1921) 
Ditto (1922) 

2,13S 

3,759 

3.()03 

2,102 

2,013 

2,502 

2,550 

4,000 

3,«7y 

2,440 

2,20S 

2.843 

•112 

311 1 
270 
33S 
195 
281 

19 

S 

8 

It) 

10 

U 

Average 

2,690 

2,997 

301 

U 


From the above investigations, the conclusion is drawn that 
mineral pho.spliHtc, ground as fine as possible, is a suitable 
phosphatic manure for paddy lands when applied along with 
decomposing organic matter. The residual effect ol the nnneral 
plu^phate :;ems to be veiy sensible, judged by t - ^ 

at some of the Covernment agricultural st.itioiis, m n 
under investigation. 



FURTHEK INVESTIGATIONS ON THE FUSARIVM 
BLIGHTS OF POTATOES IN WESTERN 
INDIA. 


HY 


H \KoLJ) H. JI.AXX, D. .. 

Oflfl. Diredor of AgricuUure, Bomba;/ ; 

.VNI) 

S. I). XACil'ri!K.VR, I?. Ag., 

Of iln’ U’lioii Ai/enC’/, Bomhai/. 

I.N' a former pulilicatioui uii tlic Fni^jiiuiii diseases of potato 
ill Western India, written in conjunction with -Mr. td S. Kulkanii 
tJie resiills ohtained were .suniniari/.ed as follow.^ ; 

(1) 1 ) 1 } rot tornis Iw far tlie doiniiiaiit disease of stored 
potatoe.s ill India, seeil jiotatoes from every ])ait of the count''' 
being badly affected. In some cases tiie iunoinit present is so 
great that storage in Poona in tlie cold weather I'oi' two niontlis 
at about SO^F. iizeaiis the loss of over eiglitv per cent, of tlie stored 
potatoe.s. 

(2) The Italian w iiite rouml jiotato. grow n in Poona and iis 
the Deccan generally, does not rot .so easih- in stores with this 
fungus as the thinner sltinned kidney varieties grown in the Nilgiiis. 
the Himalayas, and Nortli India geiicrallv. 

(o) W Idle jiotatoes with broken .skin are infected in the store 
there is no e\id(>nce that inatiire jiotatoes with iiiiln'olcen skin ol 

' “ Ini c-t igai i'.ijs nil I’iitatii (.'iiltiiiitimi in Wc'tcin liontfj'iy Dtpa .i' 

Bull lua. 


( ntid ) 



fusakidm blights or totatoks 


Italia,. ,vl.ite ,,,,, ^ 

r ents to secure such iiifectiou iuivc i-,ilc.| ' 

(4) fi»,.„,.i,„„,,i ^ 

"’'f ”if;”'''-''“'''i'«iitaa„.„,.4ivi,,„,,;,,. 

l,v dry rot and hence rapidlv demv in stonev ' 

(5) Tubers grown ,n infecied snll rapi.Hv' ,1c, i,v su,, ,.... 

■ihe soil remains infected for Ihive inonvi,^ at l.a.M ' t(„„ ci'd,t 
months, in one experiinenl, „,,s „laani,..l l„„ 

l annot be regarded as coiuTusive. 

(6) With these results, the use of infc,-i,.,| s,.e,| !,„uv dedn 

me infection may be. must be rccardc,) as ,|,c 

tlinugh It may not ajipivemlv L-ive a hc.v,.,- vield „v „ii|„.aliliy 
plants in the held, lo obtain good sceil. vlic poiaioi's iiinsi al.-ai 
be jrlanted in soil wiiieh has imt bi.n,,. a < i,,|, liable n, 

this disease, Tight imnitlis is th,' nhniimim lime reip.iimd i,.i tin. 
soil to Iree itsell Iroin iiife,-tion. and it may nceil nmcli iiimv. 


(7) FiisiiriHiii wilt, leading tod'ing , if the plants in lin' ii,.|d 
also occur.s in the Uecean area. Its |■•‘l,ltion^hlp to the ,ir\' rot 
whieli is so cointnon is lu.d hnonn. but when a tidwr bom a wiheil 
plant is grown, tlie tulievs which are pvo,hieed am lapidb all.n laai. 
by what is apjiaiently drv rot. in .sr,,iiiige. 

These pirovisional lesnits nbvioii.sly needed ciinliimation and 
extension, and the experiments now to be ,l('t;dled u.ne ile.signed 
in order to give light on tliis ilisease wliii'h. in India, is on,' ol tli,' 
most serious of tiiosc attacking potatoes in .'toia.m'. 'vhile at the 
same time an important liliglit of the iilaiit in the field. 

The potatoes whi, h are attacked by fiiKifniiin show I lie attack 
in one of two forms. There may bo. on th,‘ one hami. ixpical 
drv rot {kholii(i). In this there is a s,iltcning ol tim si, in (geiieiaiiy 
on the stem end ol the tuber), with a slight ,le)!ression. i hr skm 
iiiav or mnv not s]ilit at this point. II it d.i,es. rhe Imh' .o, i rodin <■(! 
enlarges and the potato is grailimlly I'alcn nii by l!m brngiis. 
leaving a brown resiiliic. ll it doiw nut. llw piitalo giailuallt 
shrivels, and iiltiinafely remain.s as a sinivi-ileomass ol haid liiown 

matter. On the oth,'r hami. the attack mar not b,- i.b\„,ii,'- on 
the outside, but oli cutting ol'en the potato there may be a ring 
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of brown matter, which at the first sight is very similar to iLo 
appearance characteristic of the bacterial ring disease (hanyti,)^ 
The similarity to the bacterial ring disease is quite superfict i, 
however, and the two diseases can be easily distinguished by r,.,. 
following differences : 

Bacterial Bing Disease. ] Ftisarium Ring Disease. 

! 

(fi) Ring is dark in colour and soft. ' («) Ring is brown in colour and hard. 

(b] When potatoes arc cut open and |.rca,wd, (b) When potatoes are cut open and ptcssiel. 
pus e-tudes from the ring. no kind of pus exudes. 

(cl Under the uiicroarope uiillioirs of short (c) Under the microBcopo crescent-shaped 
‘ rod-liko bacteria are found in a drop bodies are noticed in material taken 

from the ring. 1 the ring. 


Id) When affected potato s are used for seed (d) Wlicii aliccled |)otatoes are used for seed 
the plants ahvavs wilt and die. the ptints sometimes die but often 

give apparently healthy grown tubers. 

(e) The aflectcil growim; plants die almost (c) The affected growing plants keep on 

always in tlie lirst mouth. dying throughout ; most die in the la.st 

‘ month hefuro maturity. 

(f) The eye of the potato k injured and its (/) The eye of the potato dees not uudergD 

germinating power destroyed. special injury. 

Whether the Fusarhnn wliicli forms the Jchol'ha dry rot and 
that which produces the ring as above de-scribed are the sa:iie 
species is not yet entirely clear. But the experiments which follow 
are done with material which in each case is completely defined 
and hence conclusions can be draw'n with confidence. 

The points we have endeavoured to settle are six in iiundjer 
and they may be dealt with in succession. 

A. What is the effect of tempemtme on the (Mack of Ftisnrium hath 
on plants in the field and on tubers in store .- 
So far as plants in the field are concerned, the test was iiiiulc 
by planting sets, affected with Miokhu, in plots (twenty sets per 
plot), at monthly intervals from June 1919 to February I9i0. 
It is well know'n that at Poona, where these experiments were 
done, the temperature from June to September is moderate, liigher 
in October, after which it remains low till February. Then the 
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temperature rapidly rises, till in April it may reacli a shade 
maximum of 105° to U0°F. The results are indicated in the 
following table 


Plot j 

Time o! planting 

Time n[ harvesting 

Condition of pUuts at iiarvcsting 

(o) 

June lijth 

; Seplnmbcr 15th . . 

All healthy. 

(4) 

July 15th 

i Oettbor I5tij 

One plant droopine. Ues( lu-althv. 

(c) i 

August 4th 

• No\ ember -Itli 

TTutu planU (lTwi|iinL'. hivillliv. 

w \ 

October 15th 

! Jarmaiy 15tli 

One plant ilroopiim. healths. 

(e) 

1 November 5th 

: February loth 

1 AH hcaUliy. 

(f) 

1 December 15th 

. Maroh 15tli . . ! 

1 All healthy. 

(?) 

1 January loth 

: April loth 

Tu<; j.lants dead. Kesl hccami vny 
Male in colour at an carlv slaize. 

(4) 

! February 5th 

. j May otii 

Thiitoeii pliints dead. 

(0 

1 February 2flth 

. 1 May 2<,'ih 

•Ml pliiuis heeanu; pale and he;:a!i In liii' 
vtilliiii tiO days. 

(i) 

1 (Soundlubers) 

. May 2Mt h 


i February 20th 

.\ll plants hcaUliy but weak. Ttihers 
produced were veiy small. 


The damage done to tlie growing plants liy tlie Fimriuin 
infection iit tlie seed is clear and its correlation with theteiniierature 
IS equally obvious. The higher teinperalurcs Iroin February to 
May are obviously uiifavuurahle to (lotato. hut sound sets gave 
plants which enuld luature. But plants from inlectcd seed wliieh 
were in the ground in Dctolxu' or in April or May were liadlv 
infected and many died. The higher the temperature during 
growth, in fact, tlie greater the virulence of Fnm-iiim attack on 
the growing plant. Tlii.-^ agrees with the e.xperience in the Khed 
(Boona) tract in l>)18-lh (a famine year) when the temperatures 
were very high, -\gain in 1920. seed from Italy came very lute, 
and was planted from the latter part of January to the end ol 
Febnuuw Tlie carlv sown sets gave a lair erop ; the later, though 
from the same seed', were so badly attacked by F,m>m,m in the 

field tliat the crop was almost destroyed. 

Tlie relationship of the damage to the stored tubers to tlie 
temperature l,as i.eeu shown by the rapidity with wJueli Z- 
attack {khom spreads m potatoes after importation from Italy 
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to Bombay. A cargo of seed potatoes readied Bombay on Jamiat 
14th, 1920.* Immediately on arrival the whole contents (7,000 lb, i 
of fifty bags were examined. 77 potatoes (weighing 18 lb.) wci, 
found to be attacked with Wiokha (0‘26 per cent.). A week oiu. 
later, 150 lb. (2-14 per cent.) from a similar quantity of potatoi .v 
were obviously suffering from the same disease. Under tb.. 
temperature conditions of Bond)ay the amount of obvious attacl. 
had increased over eight times in one week. 

Higli temperature whether in the Held or in the store is there 
fore very favourable to Fiisariiim attack, and it is obvious that it 
infection is present in the sets (as it almost always is), or in tlic 
soil, the choice of a cool season for growing the crop, or any success 
in lowering the temperature of the .store, will reduce very nujcli 
the loss due to the class of fungi under discussion. 

H. How arv potaloec infected with Fmai ituii in, the store i 
.\s indicated in tile summary of ])revious results given above, 
direct infection in store of potatoes with unbroken skin from one 
to aiiotho!' seems very iiticommon. We can go further than this 
now, as a result r>f the following experiment. 

Five glass boxes were prepared, each containing a sound potaic 
and a potato iiileited with khokha in contact, and these were 
kojat from Janmiry to tlie end of ]\larcli 1921. In no ca.se was ti e 
sound jrotuto found to lie affected at the end of the period in spite vit 
the high temperature. Five glass lioxes were also prepared at the 
same time, each containing a potato, cut opien, in contact w itli a 
potato infected with khokha. 1 n this case also, none of the sets from 
sound tubers biecamc infected. A third similar sel w as prejiaied in 
which tubers attacked by potato moth (Phlhorinurn ^opercnlcthi) 
were ])]aced in contact with tubers attacked with khokha. In 

* Temperatures in Bombay in January and February are us fallows : — 

Extreme muxiinuiu Mi-an maximum Mean ^hade 

'hade tcinpeiuturo shatie teniperatiH“e temperature 


January 

!*'ebrnary 


Ol-O'F. 


79-7 I'. 
82- lU'. 


73-9=F. 

7.)-U°E. 
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this case in three box'cs out nf fi,- ■ t ,■ 

■ f e 1 . 1 . * ^ iiiteclion res, life, |, and fl,, 

r,otl.mfected tubers beta nto attacked .ith (,/u,/,/. 

T IS experuuent ,s unportant because it accounts ,art fo 
rapn, .av UMvhicl, heaps ot potatoes L slo.; 
m the Khed (Poona) tract are dostrove,l hv drv rot : it also exul ,i„s 
A-hylutmga ed potatoes keep son.uch l,etter. so far as ,0, 

,s concerned, than ti.ose cv],ic], have not been luuuoated Thee 
hardly, m fact, a heap ol potatoes tl,.. al.ove „a, t u |,icl, does 
not contain moth-attacked potatoes, and hence inle. tion 111 s„,.l, 

. heap spreads verv rapidlv, Ibunigation, be des„oiu,o (I,., 
moth, reduces the clianee of a soninl tiibo' beins iidecieil be the loi, 

C. How is the <jemm,UoH nfjeM h;t th, p,v-sca,r 0/ l■.,san,u„ 
>» flic li'licis I 


Til the former publication, it teas shom, bon tbe ,„daln 
cultivators of the Deccan .sometinip.s nrebu seed ]iotatoes siiahtb 
attacked by Fiisdrinm. because tliev are said to 'ienninalc niom 
rapidly than those wliich arc tree from tbe disease. This (, pinion 
nl the cultivators appeared to be cotveev from )m'liiiiinaiv cNjicvi- 
iiients there recorded. I'urt];er evidence in ibc iiiancr bas non 
lieen obtained, t^eed imtatoes wcie taken, atTccIcd with Lhiil.iin. 
to a varying extent, from an (divioiis )iatc)i in ihc iiibci- about 
ii (juiirter of an inch in diameter to a case wTietc mo.st of ibc surface 
was shrivelled. 

Placed in the order ol c.xtont of /, 7 m/, -/m attack in the seed, .sf./ 
sets of each type gave rcstilt.s in speed ot genniuatioii as follows : 


XVMBER OF SET?? WITH I’LiKTS .IBOVi; CkoPSl) 


Sound seed 

Vt rv slight attack 

•^lisht attack 

Hdlt surl'ace affected . . 

1 lu'ce quarter aurfafc t<fiectcd 
Almost all siirfaci' alhmtrd 


Alter Alter 

S diiVv 15 days 


0 

1 


1 

1 


1 

I 

I 

I 


0 


After 
llD <li^^•s 


After 
to dav 


lOTAI. 


Tints it ajipears that in every case the luopurtioii o[ the sets 
attacked with kluiklhi uhich geruimated within a week or e\eii 
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within a fortnight was greater than that with sound potato.-s. 
This confirms our previous experience and also the opinion of . 
potato growers. All the sets which had less than half the surf ■ q 
attacked were able to germinate, but the spread of the Fusariu ,, 
attack beyond this point led to the destruction of the germinatii « 
power of a large proportion of the seed potatoes. 

D. How does Fmarkm atUich generally originate in a growing 

crop 

It has usually been stated that the most general source of 
Fusarium infection in potato tubers or potato plants is the 
soil in which they arc grown, while the seed forms a less important 
source of the disease. To determine this question under our 
conditions in the Deccan in the hharif season, potatoes were 
grown in pots from June 30th to October 4th. 1919, The soil 
used was fresh, and had not borne a crop before. Five pots were 
taken. These were treated as follows 

(1) The soil was untreated and the seed was sound. 

(2) The soil was untreated and the seed was slightly affected 

with Ickolha. 

(3) The soil was untreated and the seed was sound, but 

the sets were cut with an infected knife. 

(4) The soil was watered with water in whi(;h khokJia- 

infected potatoes had been crushed, but the seed was 
sound . 

(.6) The soil was mixed with fragments of kJiokfia-inicetcd 
potatoes, but the seed was sound. 

Each pot was planted with three seta and tlie number of 
potatoes produced at harvest with the amount of infection at that 
time was as follows : - 


No. I 

of Number of putatoes harvested 

pot ; 

Niimbor of di.soased potatoes 
at harvest 

Nuniber of .oound 
potatoes harvested 

1 i IS 

1 

0 

13 

' 14 

3 

11 

3 : 11 

0 

11 

4 7 

0 

7 

5 ; 15 

1 

14 


FUSARIIjM RilGHTS Ot' POTATOES 
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At harvest tlierefore it is clear that the only attack was in 
tl;e cases where (1) infected seed had been nsed and (2) w here the 
soil had been mixed with frat'inents of infeeted potatoes. In the 
others there was no sign of infection. Tlie produee was kr'pt in 
store for three months, and still only in the cases jn4 stated did 
any disease supervene. In other words, the cLitliiig ot the sets 
with an infected knife totally failed to produec disease, and the 
same was the case where the soil was watered witli water in w liieh 
t/ioMa-infected potatoes had been crnslied. in tlie other two 
eases, however, the attack "-as progressive and the following 
table shows this progress. The potatoes already attaeked were 
removed at each examination. 


i Produce from in- 

I'roduce fi'idu .scil luixeil 

i fecti-d seed 

with infected putiiUn s 

Total potatoes at harvest . . ; 14 

):■» 

Attacked at harvest . . It 


Additional attacked ; 


(a) after one month ... f 

■' 

(6) after two months . ■ ! - 


(c) after three months • . 1 

0 

Total sound potatoes after 3 months 4 



The result of tliis experiment seems very clear. Infected 
sets produce potatoes which are diseased in over 70 per cent, of 
cases. Soil mixed witli diseased tubers produce potatoe.s which 
are diseased in 53 per cent, of eases. Apparently infection through 

the knife used for cutting the sets or through watering the soil with 

infected material is much more difficult. 


E. Hole long- does infected soil remain aiimUe. of producmi disease 
ill potatoes gromi on it ? 

Though the hist experimoiil teou](l seem to imlii.ite tli.it 
iiileelio,. through the soil i. »ot » eeit.h. » 
mfeeled seed, vet the soil » e.peW. «l 

The question becomes. "‘ots „ie therelote 

time such soil remains nitective. 
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taken in cafli ol wliidi ten sets were planted in June (15tli) 1 ,,, 

The crop was harvested on September 25th. Tlie soil had i 
carefully and thoronghlv infected by mixing with fragment^ ,,f 
khoklij-miected potatoc.s. in the case of plot («) three inor: 
before, in (b) six months before, in (c) nine months before ;n,ri 
in (d) twelve months before. I’lot (e) was a check plot in wiii, 
no infection had been made. 

T’he results wore very interesting and clear. 



rt 

b 

c 

d 



Soil 

infected 

3 months 
before 

Soil 

infected 

6 months 
before 

Soil 

infected 

9 months 
before 

Soil 

infected 

12 months 
before 

Fre.ni 

soil 

Number of tubers barveslecl 

32 

17 

23 

09 

2!) 

Number of diseased tubers at harvest 

9 

0 

4 

0 

U 

Number of additional diseased tubers 
after two months’ stoniue 

13 

7 

•> 


fl 


The soil therefore remains ver_\- infective after tliree montlis. 
nearly 70 per cent, of the tubers becoming diseased. 'Ilie same was 
the case after six montlis when about 77 per cent, were attacks! 
After nine months the attack i.s much less, only 24 per cent, of 
the tubers becoming diseased, while after a longer period no infection 
resulted. It would apiicar. therefore, that if land remains in 
occupied by potatoes (or liy another crop susceptible to the disease) 
for twelve months under Deccan conditions, it i.s not likelv to 
caii.se Fusariion attack in the crop then grown. 

F. When tuhera are attacked ivitli Fasarium. does the time at irhch 
they are harvested affect their keeping qaality ? 

This matter i.s important, especially in an area like Western 
India where almost all the available seed is more or less infccteJ. 
.Even tlie seed imported from Itah contains much o1 tins 
disease. Hence the question as to whether the kcejting quahtv 
of the produce can be affected by altering the time of harvesting 
is one which cannot be neglected. 


FUSARimi BLIGHTS OF POTATOF.S 


,-.73 


Five small plots on iiciv soil weie laid out. and in eaoli ten .sets 
w'ere planted. In four of tliese]ilotsall the .sets|>lanted uere sliplitly 
afiected ivitli hlioklai. and the crop alter ^niwinj; \mis liai vt'sted 
at different stages as follows : 

(1) Harvested while the plant Wii.s still wholK gieeii. 8 I days 

iifter ])liiuting. 

(2) Harvested wlieu the ton h.ad turned pah', '.lo days altei 

planting. 

(3) Harvested when tlje plants had heconie wholly yellow. 

with some leaves drying, inn days after planting. 

(4) Harvested when plants weic wholly drieil. lloihn-.s 

after planting. 

(5) (.'heck plot, witli Iresli see<i tree from disea.se. haivestisl 

when dead ripe. I in days after plaiding. 

'I'lie crop grew from Jtine lath to Scnteinher, ])lots (I). (2). 
(3). (d) and (a) Itcing liarvested resiieetive|\' <iii September 7lli 
(1). September 15th (2). Soptcmlwr 2ath (3) and (i-iol«'i ntli 
(-4 and 5)- harve.sted potatoes were then hopt till tlie 

cud of November, and the following notes were made in emli 


ease. 


Plot 1. -Vil the itlaiits wore healthy m the field aiid all the 
potatoes were soutid at harvesting. -Hter s-t dais' storage two 
potatoes otit of ifV sliowed .signs of khokhi‘ -ittaek (7-4 per cent.). 
Plot -1. Cine fhatit showed signs of tlrooping hefmv lunve.st. 

hut all the potatoes dug up appeared sonnil. .klteimtidavs stoiagc. 

seven potatoes out of 31 slmwed simis of IMkixi attaek (224, per 
H,il 3 Ttef «g"* «' .l™i!>ii,g Is'"*' 

,„j -v™ uM" sy 

He ttme ot dtggtng. After 6tf days' ^orap a totad < '2' i!.;; 

out ot 25 harvested showed signs of khakho attaek 
PI,,. Two plants 

and three potate^s wne a -a, potatoes 

out of 37 harvested showeu si„ 
rent.). 
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Plot 5. All were sound and remained sound throughout. 

It seems safe to conclude that early harvesting is advisalh. 
in the case of potatoes hnown to he affected with IchoMa, as tii. 
loss in storage increases rapidly if the plants ure allowed to ripo; 
in the field. 

G. What is the connection between the two forms of Fusarimn attach . 

namely, the dry rot (Khokha), and the wilt in the field 
associated with the -presence of a brown Fusarium 
ring in the iutwrs i' 

It is not pretended that the connection between these t\^■o 
forms is entirely cleared up, nor can it be until a full mycological 
examination of the fungi involved has been completed, but tiie 
observatioiLS made may be found of value. 

The ultimate fate of potatoes attacked in the two ways is 
difterent and may be described as follows 

(1) When a plant is attacked by hhokho or dry rot, tlio first 
depression is usually at the stem end of the tuber. This gradually 
cracks and opens out, the opening becoming wider and wider. 
On the surface, wrinkles are formed which widen and extend. 
The potatoes become hollow and dried up, but in no case of simple 
khokha attack has any form of wet rot been ob.served, and tiic 
potatoes with pure khokha do not give an offensive .smell at anv 
stage. 

(2) In the case of tubers affected by the ■ring' form of 
Fusanum, a number were kept, each in a separate, glass-coveied 
box, and were stored from December 4tli to tlie end of the following 
February. Throughout this period the potatoes did not rot 
except in one case where a slight depression occurred as in khokha, 
though even here it did not extend during tiie period of oliservation. 
The other potatoes were not obviously rotting tlirougliout the time. 

From these observations it will be seen that when the internal 
form of ittack, which we have termed the ‘ ring ’ form of Fusa-riHm, 
occurs, it may persist through the whole of the storage period 
and infect the following crop without being detected at least until 
the sets^are cut. 



FUSAKIUM Bl.liiHTS OF POTATOES 


A number of jiot.itoes (Id) showing signs of ' rin" 
vere planted in duly liniOiind wntclicd sepaiaielv. All uerininated 
in due course and gave nlaius w inch a]i|)can’d ahnve sroiiiul w idiiii 
a fortnight. All grew \igoruiisly for llic liist __ dins, bill alter 
.i7 davs one plant showed ..igns of weakness. .\ toriiiiglit later 
(5‘2 days) another plan; '' lo noted as weak, lloth of these gradually 
drooped and at tlie tinu' lil liancst (alter 7S davs) iheo' as well 
IS a third plant (tvliieh was -uddiuiK altai-ked) were ilead ol wliat 
was then identified as /•'a.svo/.oa will. Tlii' was ;>o per cent, ol 
the total ])lants. The reiiiaiiiing iilaiit' gave ■_’ ! iiiptaloes nl w hich 

one showed signs o( khiUm. .Vltet -rorage tlie.se 

tubers showed (1) in b'ur lascs ugns of khuLhii fdrv tot). (2) in 
three eases a distinct /'dwoaen, ling in the potato, and Cf) in one 
f.gse an attack bv both foi ins of at the same time. I he 

vcinainder still appeared, .piite sound. 


Summary. 

The experiments here (pioted. tliougli they cannot he regarded 
n most cases as alisolutelv conclu.sive. do give vci\ strona 
’.iacnJe w-lu<h will enablo'the attack on this seiioiu fungus 
disease of the potato to he made with a good chance, ol 

'"'Ttho first place, ihev emphasize the i.iiiportaiHw o( inlected 
.eed us the principal source of coiitiniied inteclmm I he .oil mas 



after twelve months seems no longer to oc alh. to m c t 
notato tuliers used as seed. attention on the 

' This being the case, we can conc.imb on, . 

w-av in wdiich the ',asse^ dhoctlv from one 

fo ahow that the disease raie> i oatorpillai of the 

tuber to another, even it thov aic , ^ he stored tubers 

i-^'tato moth iPmon.nn and isa new reason 

mfection easilv takes place. Hu t 
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The opinion held by the potato growers that 7r/!o/f/««-aiTcctr..’ 
potatoes germinate more quickly than others is confirmed. 

The efEert of using Fi/sr/ruu/f-attacked seed is not ahva. 
noticed at the time of harvest, and it is only when the potatr,. 
are stored that the full effect is seen. During storage, as al 
among the growing plants in the field, the extent of the dama - 
is largely determined by the temperature. A high temperatm 
increases the rapiditv of attack very much indeed, and makes i; 
impossible to grow plants from the infected seed at certain tiim . 
of the year in the Deccan. As most of the seed used here, includin' 
that imported from Italy, is infected with Fusarimn in one form 
or another, and the soil M‘Iii he infected, the importance of chonsimv 
a cool season for growing the crop, and, if possible, also for storing 
it, is obvious. 

While tlie khol-ha fonvi of tlio disease leads to complete rotting 
of the tubers, that occurring as a ring in th..- potato does not h\- 
anv means alw avs do so. and may exist in a stock ot seed potatoes 
witliout being delected at all. or at least only at the time of cutting 
the .sets, 'thus it mav jiass on from generation to generation, and 
mav produce tlic ' dry rot ’ form in the cro])s wliere it lias lien 
used as seed. 

'I’lie importauce of developing straiu.s ot pedigree Fns;iriiii,i- 

seed seem, therelore. clear, and it is on these lines that tlm 
mastery of this most serious disease in We.steini India will. \ e 
think, lie accom]ilished. 



OHANGE Ul{0\n.\( ; IN THE SH AN STATES. 


T. 1). STOCK. U.Sc.. U.i.C.. ,\.li.C.S.. 

Di-ffiittf htnihit III ,tiji II 'illii ti'^ liiiiir'l. 


The oranges of cominen'o in liurina uii' indilmcil hirgnlv in 
the Xortliern 81 iaii States of Tlieinni iind llsipaw. ami tiie Soutlifin 
Shan States of Monknn.a and Ivdisiniansan. where, in the iowdyiim 
anil sheltered valleys, the elimatn- conditions aiv Millirieni ly 
favoiu'iilile to allow ol the crop reaching a certain deerce o| perlec 
timi. L’nft'rtniiatelv, the cnilivation as eaniial on is soini'what 
primitive : inodi'in methods are not undeistood and the oardons 
are iieglocted. Even under thi'se comliOons the cr(i]i hecoines a 
pvoiitalile otie. and although the availahle area ol siiitahle land 
imiv to a i ertain e.vtent he limited, tliere is vet ample scope im 
development on lines of increased jivndiietioti, 

Tliis note is the resnlt of a short visit made to tlie llsipaw 
State at the end ol I'.GI- and releis speeiheally to the rultivatmn 
of manges in the near neighhottrhood ol Hsipaw town. 

SitCA'I'TON axd ci.imatk. 


li,, at a.,, altittak. «l al»«l kat at tla VaOt 

valtav hta l, a haa ta (a„a a f.a* olaa.tv.. ....a a ■ 

laval laaMa latal. k, ,< 4... i- ^ Wma a 

' tl ■ of the vear however, tin' dail\ 

During the hottest mon m average nia.-mnum 

m.nge <d temimrature is lair y uu e u - 
ia ;hT’ E ami the nnmmu.u_to. tlu same f 

( yi i ) 
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In tlie cnld weatlier the tompernture falls as low as 44° F.. and r 
this time of tlie vear a dense wet mist descends and hangs ov^ 
the vallev during the earlier hours of the morning, obscuring tl 
sun until about 10 a.m.. when the mists disperse and the therm 
meter graduallv rises to an average maximum temperature of 75“l 
The average rainfall over the last four years works out at SO'-p. 
inches, but this figure is somewhat inflated by the somewluit 
exceptional fall of (i8'75 inches for l!t21. 

Soils. 

Above Ff.sipaw town the Xamtu river is joined by the Xani, 
Yao and the Xam Ma. The former flows through limestone eountrv 
which is unsuitable for orange cailtivation : the latter, however, 
brings down quantities of .silt, and it is on the silt soils of the Xam 
Ma and Xamtu that the gardens are situated. These soils may be 
described as light loams, rich in food material, open in texture, 
and of. good depth. In seasons of high rainfall tiny are oecasionallv 
flooded fo]' short periods and so receive a fresh deposit of silt. 
Sudden rises in the river never last long and the rapid sulisidence 
quicldy drains off exee.ss water from these light soils, so that theie 
is rarelv anytlring approaching a state of water-logging. The trees 
apparently take no harm from the temporaiu rises in the water- 
le.vel, while on those rare oeeasions wlien the land is actiiallv 
flooded, they undoubtedly derive a certain l>enefit in the foim ;h 
organic matter of which they receive little or nothing at the hands 
of the enltivator. 

VarU'.tiks. 

The gardens are made up mainly of Aiinnitiitm. a fair 

sized orange of the SanUira type-loose-skiniu'd. mamlllate. and 
rich golden <-olour : the pulp is slightly iudd !)iit sweet a;ul 
luscious. Two other varieties occur sparing! v .scattered amongst 
the trees of the Sanktm tv])e ; (1) Citiuii Aurnudum -Iveonla 

type 1? — a fair sized orange, tight-skinned, non-maniillate. and 
golden yellow colour, sweet hut slightly liittcr in flavour ; and 
(2) Citrus Mtdica— a large globose yellow variety with very ai "1 
pulp. 



ORAXUE OKOWIXCi I.\ THE HllA>, STA'IES 


o7'J 


Propagation. 

These varieties ,ue al! arown from seedlings or rooted ciittiniis. 
In the groiviug of see,!lings .speeial luirsety beds aiv very larelv 
prepared, the seed usually hemg .sorvn thiekly in anv odd eoiuer 
of tlie garden, and the erowded plants left ver\' niiieli to fend for 
themselves. Oeeasioiially they are transplanted, l.ut the nune 
coniiTLon praotiee i.s t(r leave them where tliev' \\'ere soien for two 
years, before translerring tlioui to their penuanent ([iiarters. 

To obtain rooted, nittings i.iperaTions are eoiuiueneed in tlie 
month of June or •hily. A snitalile branch about to 'j inch 
in diameter is then selected and a ring of l ark about :i inches widr 
removed at a point H to 4 feet from the a|ie\'. Moist earth and 
manure is applied to the leirked area ami the whole tied luiiiid 
and supported with bainbot) sjilits. The iiiqiaet of the nioisl caitli 
against the barked sii’faee iiului es th" formation of adventitious 
roots, ami by Xovember tlie rooted layers can be cut oil ami 
planted out. 

Clltivatio-N. 


t'ultivvition is simple in the extreim'. .Viter selecting a .suitable 
site the land is cleared and the .surface worked to a depth ol li 
inehos. Holes are prepared in the month ol Se|)teinbei l.r led 
apart. '2 feet deep, and about 1) inches in diameter, and lelt until 
the following Xovemlier. the time wlien planting usually takes 
place. Either looted '-iirtings or seedlings may he employed, the 
general custom being to plant at the rate of two rooted c.uttiiigs 
m one seedling. A single plant is placed m each hole which is 
then half tilled with g-aal rich loam. It is only rurelv that manure 
IS applied, either at the lime of planting m at anv suhse.pient 

''"'"’in voung gardens tl.o ground is sometimes utiliml lor the 

iviiiUT vi.srtal,k..< m’l" ‘Iw' ^'<"15 

v..,v »u,. l. -««.,■ tl„. aiM . ... 

..a., how...... I .sh...l. 

. ..Itivatioo ol ..Ola. .. ...I.- •»' I™“ | 

...aaaJ ,„..,.|v a..al „loogl...S, 

.vorkings to keep down growth of hveeds. 
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Apart from the occasional cutting out of dead branches ai: ' 
parasitic gro^vths of Loranthus, no pruning is practised, the trct 
being allowed to grow vcrv much as thev choose. 

t'ommcncing in February, water is supplied at intervals i. 
ftnir davs and continued until the breaking of the rains in iM.) 
or .bine. No system of irrigation has been developed, the wliti! 
of the water l>eing carried from the river and applied at the rat, 
of one Icerosene tin ])er tree every five days, ^tiudi of this watc; 
is wasted as it is .ipplied to the bole of the trees where little of it 
becomes available to the roots and no attempt made to conserve 
it ill the soil. 

The crop. 

It lias already been observed that in jilanting two rooted 
cuttings arc employed for every seedling. Tlie reason for this is 
obvious. T!ic former commence bearing in the fiftli year, attain 
their maximum output between the ninth and iilteentli years, then 
gradually decline and are hardly woith I'ctaining ai'tei’ the twentietli 
year. The seedlings on the other hand do not come into bearing 
until tlie eighth or ninth year from which time tliev retain tlieir 
bearing ([ualities unimpaired until the sixtieth nr se\'entieth visi'. 

Til gardens which have been ]'-lanied largely witl; vooted 
cuttings it is (.piite a common [iractice to inter-plant after tlie 
twelfth year witli younger trees. The.se come into bearing ai d 
replace the older trees when the diuiiiii,shed yield of the latter 
makes them no longer worth retaining. 

The crop is liarvested in the months of N'ovember-Decciuiici, 
There is apparently a great deal of variation in the onttiini 
of different tiee'- in the same year, and of the .same tree in 
different .seasons. 1 am given to understand that a good tree 
in a favourable .season is capable of producing over 100 
(.305 lb.) ol fruit, but this is invariably followed by a season 
ol lou' output. The local price for the Snntara loose-skinned 
variete is about Rs. 20 per 100 viss : other varieties letch 
only lis. 5 to Rs. 0. The fruit is packed in locally made bamboo 
Jtamper.s and sent down to Burma where tlicv find an excolloio 
market. 



^kaxok ohowtxo IX thr R,Ux .TATR.. 

TjIXES of TMT'ROVR-HfxT 

.l,e j'’" t.v 

cum\,)t!on ot oraiioe? tlip .im,,,,, ' 

acCTUing are, considpml.le and n, <• ' ' 

, icrfain liiiev 

, “ 

^ ^ 

bigger output. • ~ 

Tin. l.noHi. denvnd fr.nMn,,ld,n, an. s., .,.11 

nownto^t alrnoa, demand, an apnln,.- nmn.,,,:, tlnan am, in 
■lerL. ie mam ohjo.-i ,s to pro-hn-,. a .tn.ng ha.dv plant .i||, 
rapnl growth, and to offm-t ,1.1,: ti,, ^ 

nuturally hardier and morn vigorous than the van..tv f,. I,.. |„„l.l,.,i 
Tn tlie 8han States these iiualities am lonnd in vadeties ol tV/,-,,. 
Medica. and experiments might he ranied out lo dele, min.. H,,. 
effet t of budding on this stork as also on the J,nnl„<n {C,ln,s Mrdin, 
var.) stock so coinmonlv eniployeil foi- the jmipose in |,ails ol India. 

Ijnifonnitv in (lUalitv and size ran hunllv I xprrird ir,.,,, 

seedling oranges. The eninlovmeiit of Iniddn! siorks .onid be 
followed bv a general improvemenr in the .pialitv of the rrop. a.s 
the i"auge in (jualitv and size, whirh ,s so nronoimred .i ie.'itinr ol 
Slian oranges, would tend to disajpiear as result of u.simg laid.s 
from trees of rocognized (|uality. or it. mav he finn, one tree of 
.superlative merit. 

Lastly, the grower would not only obtain a hardii'r trrr and 
hotter fruit, but woulil romiiine in the buddi.il stock the eailin 


hearing qualities of tlio rooted rniting with the longer lile of (he 
seedling. 

Giiltiivilioti. Bunqier i-nips over a surression ol years ran 
hardly be rxjtocted with anything approaching regularity. Nevi.f- 
tlieless, an orange tree, if properly grown and well eareil lor. inighl 
bo rounteil iqion b, prodiire an average non in nuist yi‘ars. I his 
rart'lv happens in the Shan States whore a good no|' is invanably 
billowed by one of meagre dimensions. I hat thi.s is not due to 
' liiuatic or .seasonal ronditioiis is indh ated by the lart that dejire..^- 
sinii applies in uiiv vear to partinilar trees only, and not to the. 
nop as a whole. The Ireos become exhausted ami tins unduuhtcdly 
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is clue to the scant iittention which they receive. The incorporati. 
ot well rotted mamire at the time of planting, and an annual surii, . 
dressing of the .same material, .should do much to improve ti 
irregular cropping. 

The surface dressing would also .serve to conserve moistic. 
in the soil during the dry weather, and might be the means 
cutting down the snj)ply of water, the carrying of which throughoir 
the dry weather calls for an enormous amount of labour. AVhetlici 
some system of irrigation might ])vofitaltly be employed is a questioi 
which can uidy be decided in reference to each particular area, 
Tn any case a circular Ix'd- -.small at tir,st and increasing in size 
as the roots spread further out should l)e adopted for irrigation 
purpo.ses in place ot t!ie ])resen( system of ])ouring a kerosene tin 
of water rouinl tlie lado oi cai-'li tree e\'erv five davs. 

Friiiiiii!/. Apart from cutting out dead wood and i)arasitic 
growths of Loruiijhiis no prniiiiig is practiscul and the trees l)ecouie 
masses of weak stunted growth rising on man}' steins from the 
ground ui»wards. I’lulei- such circumstances they can liardlv be 
expected to do tlieir best. It must be recogni/.ed of lamrse that 
judicious pruning demands knowledge, and until tlie grower 1.', 
equipped in tlii.s respect, it is better that In; slundd restrict In.s 
operations than bliiully attack trees which after all are not doina 
badly. 

Cropping. One otlier jioint jnesents itself and it is one winch 
ill \ie\\ of nu'i'cased jirodnction will lia\(* c(nisuleral)]e iiujiortaiK'e, 
ilie market for the fSliaii oi-anges is a loeal one and to a ' ertaiii 
extent limited, lo what extent increased prorluetioii iiiiglit allect 
this maiket is at present diflLcnlt to .sa\'. but. were the peiiod 
of production extended to cover the hot weather months, it i.s 
safe to assume that ample scope lor developmmit would be offered, 
I lie orange Tii'e responds very readily to care and attention, and 
liy foregoing the ordinary ero]) and utilizing tlie blossom of the 
eaih laiiis. Iruit might be obtained to ri]»en during tlie months 
of Alareli and Ajnil. Whether this would jnxixe a ])ruhtal'le 
procedure, Jiowover, cannot be delinitcly stated, but a liehl is 
opened up' for e.xperimcnt and trial. 
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"Ihe catal-ilislimeiit of a jiuiill eA])erii!U'n'i;il garden to supply 
growers with Inidded storks, to iutrodurr uiod..,,, mothod's 
and carry out e.xpenuiemal ndtivatiou would do uuiili lo 
develop the comiuercial |>ossihillties of orauor cidlixatiou i„ this 
area. 



A (LVITSR OF STERILITY LY RICE FLOWERS^ 


I!V 

Ti. K. RHIDK, 

Plant RieciliiHi Eriierf lit (lot'eritiiienl, Boiiihai/. 

Dnuxo Ilio last few yours, tlio writer lias frequently oliservoil 
that, in eertaiu varieties of rice in AVestern I inlia, there is a per.sistent 
apiiearauce of a mimUei' of unfilled glunics in fhe ears, iuter.speiscd 
with perfectly well developed grains. In two or three types tliis 
tendejicv to the occurrence of empty glumes is very remnrkahle. 
One of these in Kanara is called hiUr hlmlla. a late variety which 
takes no less than 1-U> days from .sowing to flowering. .V still 
more marked case is a .'ti'ain of the htmofl variety of Nasik. Tliis 
strain lias been suspecte<l of being a cross between the scentei! 
kaniod and an inferior tyiie. but tk.erc is no direct evidence of siicli 
being the case, ft has. however, lost the deeper colour of (In’ 
husk and th.e fineness and smell of the grain which is pecidiai- to 
Itantod, and always, wherever grown, has ])articular]v infcitilc 
ear-heads. A third instance is still more remarkable. An artilicial 
hybrid between a local starchy variety in the Konkan, tenned 
hothi, and hlucli rice, a glutinous type derived from Burma, gave 
a first generation cross which ]iroved to be totally sterile. This 
total sterility was accompanied by an extraordinary vegetafnc 
development, one plant producing no less than fifty to .sixty tiller-:. 
.Most of tlic tiller.s flowered, but no grain whalevei was produced. 

Less marked cases than tho.se rpioted are very common. In 
the variety in which most of our breeding work has been done in 
the Konkan— the kolamha variety of the Thana and Ivulcdia 

* I’aper rea'J at tLe XinUi Indian Science Cjngtcss, Madras, 1922. 
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Districts in tlie Roinliay !’resi,leti'-y many o'' the strains alwa\s 
onssess a munlier ol uiililled glumes in the ears. It has ln'cn 
ustomaiy to atti dintc this, without direct evidence, to iiiila\ oural Ic 
weather conditions dnriiia Howeiing. I.iit it has for some tinu- lu'cn 
uispccted that tlie cause lay deepei tliaii this, as it is diHiciill to 
see. why unfavouialile weathei- conditions should alie< l the fiutiliza 
riou of certain (lowers in the nanicle onlv. the others heiiia i|uite 
normally developed. 

During the ]iast simsoh lurthin evidence on the jionil has lieen 
obtained. Oncol our /.'u/uik/ki strains at Karjat produced a variant 
wliicii was totally sterile. Its sierilitv wa> not due in this case 
to unfavourable weather condttioir'. tc excessive vegetativi' dio elnp- 
jiiGiit, to the attaek ol tlie vice stem Imivu' (Nc.Ocau/uc.s /upa//r///cf')^ 
or to the fungus (Sc/crct,,o/i 0,'r.ti ) wliirli often causes liic oanii-lcs 
of rice to be sterile, Tlie 'terilllv was in lad d.c|iniic|\- due lo the 


coiitabescence o! tlie anthers, 

'I'his vai'iatit was a iioor s|,(.raiiicii Iroiti the beginning. Il 
was a shorter and niore delirate plant a.ii'.! had lewer tilhus and niucli 
smaller spikelets than the tvpeof tlm strain among whii t it oceiirred. 
The ear aiipeared above the sheath at the .same time as m the case 
of other l.'lalits (Stli October. but hutilizatioii did noldakc 

]jlace owing to the ini])otenee of the ■iiitliers. I he paiticles wem 
soniewlmt compact as coniimroi! witii those in other plants, and 
there were a lew snail! ruiiimentary spikelets at the tips whiOi 
lacked <ddovo])livll. Tlie reniahtder of the ear remained green for 
a verv lung time : the nianumts grew xerv dowlv. and the glumes 
never opened. Oi! microscopic examination tlie anthers .showed 

nolletiuvains almost ent.relv collapsed and with little or md onid.ts. 

Xeithei' the anthers nor the pollen dmwed riie .-haracteristic vellow 
..Monr wdttch is generallv seen in a normal rice llowau hetorc the 
elmues open. The ovarv appeared normal, althomrh there was 

an grain fonnation, . . -a 

■ u .. v.vciuts showum (omiiletelailuKMo leitili/.i 

Two more .siiiida' \aiia.us. iiow.,.„ i 

n„l in anniln.,. s,„,n .( .U' ».! tin. ..U.u 


! ' a still tiuer variety. 
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The \\ntpr is of opinion that the plants described cannot 
due to accidental mixture, nor can they be first generation hybri' 
as the flowers from which the. seed was obtained were carefiii 
bagged. Furthermore the spikclets in these varieties were small, 
than in any J'ice with which he is acquainted. 

Tlie existence of such variations strengthens the suspicion tf. ■ 
tailure to form a complete ear of gi'ain is not always due to unfavoii r 
aide environment, but may be due to malformation and iucomplon 
development of the pollen, and that this is a hereditary qnaliti . 
If this is true, the tendency to form partiallv empty eui'.s is oim' 
of the factors against which a plant breeder in the case of rice must 
carefully guard himself. Total sterility, as such, is only dangerous 
.wlien the flowers are pollinated by normal pollen from other flowoi s. 
but a sti'ain which contains a factor leading to the maldcvelopment 
of the pollen may be the source of very considerable loss. 



^elfrtfd ^rtirh'.'i 

SFXF.rTTOX OF YATOFTIFS IN caXF. CFT.TI V ATK i\. ! 


c. A. r, 


This jiaiipr’ liy F. Eniif is rlia last nf a saiii>s df thivc 
publislied in the same .JotiTiiiil.'- la it he sumniavizes all ilie 
information lie lias collected vep'ardiiis;' canes t'ldwn in lAn-tc llicn. 
1)tit besides tliis lie presents liis inatmcd ipiiiinn iijiiei liie wliele 
subiect of tlie i-lassilii-atioii of sugarcanes and. iis is usual with 
him. treats in seitaiate sections of such sidijeits as he consirlcis 
to be connected with liis main tl'.esis. It is with this adventitious 
matter tliiit we projtose !(> deal in tlie ))iesent note. 

It is a fortunate circtiinstam e tliat tlie author Ian- heeii able 
to publish thi.s long itaper of 141 pages before tahing i!|i an euliielv 
new line of worh. in whicli we are told that the opportunities for 
writing will be mfcli restricted ilnot entirely suspended. I•;all(■s 
work on sugarcane and other crops^ has alwavs been distinguislied 
by broadness of view and singular coneisoness and clarity ol 
expression and if. as appears to be the case. Ins disai.peaiam e 
from among tlie contributors totlie Porto Rico Joonud „! .hjnruUnrr 
is connected with the mcessant changes of per.mnnel .so diaiaotensUc 
ol the Department of Agrienlfnre m the isla.ul, it is a serious 

■ Ut’e. .XXIV. rji. iW-i:ili. 

..f' PoOo mo.. 11.^- t'o-c /o™, 

' An Animtnti-a List -f Sii-icio 


• Unii.inte.l lr..in tlir /«/. 

' IxTrlo, V. S. “ Sii^aivaiu' 
V, 3. July 1921 (issiip.) 1922). 


“ " Suynreanr \ :iri(’lics in PuiJu mo*, t. - 

, 1 ' Variclies, ” If. IV, 3. „ 

• Fur an example see ■■ Suatlieni AeocuLure, 190s. 
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iiulictment of the futility and vkdousness of that policy.^ Bo 
of tlio, other papers of the series liave heen noted in this Journ, 
From the first \vc extracted a note on the " Question of Policy 
the Selection of Cane Varieties,''- and the second received a long 
notice under Kecent Cane Agriculture. Tn the presic 
])ancr the first 4(i pages are devoted to various subjects whu c 
in their turn, have been more or less the questions of the hour r 
cane cultivation and. although obviously dominated by his intijuar. 
knowledge of conditioiLS in Cuba and Porto Piico and porlni]. 
]n'iinarih- intended for Porto Bican readers, the sunimaric,- 
given are worthy of the attention of a wider circle. These IIumi 
we .sliall pass under review, although the author's habit of usiiig 
few unnecessary woi-ds makes nldireviation fliflicnlt and often docs 
not do fidl justice to his line of argument. 

ForcinmL Tlie imiioitancc of the selection of the pro])ei 
variety for each tract, if not for each liehi on an estate, is lu'w 
generally conceded in the industiv. But tlu' antlior points out 
that little has been done to put it into jnactice. 'JTie average 
planter only too oflen iilants his favourite cane in all kinds of 
soils and under all .soils of emuliiions. wliijc in ]h)ito Bico it is 
the almost universal )uacti(-e to jilant a miscellaneous nii.\tu!e 
ol canes in the same field. Besides the questioti of obtaining a 
crop of evenly maturing can.es. this mixing is of sjieciallv scrioii> 
import us regards pests and diseases in that tlu‘ different kinds 
vary greatly in tluni- resistance. " T'liis cai'eless custom is costing 
Porto Bico literally millions ol dollars anmially." Tii overv 
important sugarcane growing ccamtiy in the world, the industi v lias 
been threatened at one time or anothei- bv the sudden aipieiiiancc 
of some plague, imd. aside from stricllc preventive methods no 
practical lemedy is known for any sugarcane disease, excc])t that 
of substituting some more lesistant kind. VTicn once this fait 
was appreciated, great collections began to aceumiilate in the 
experiment stations of many countries and cxliaiistive trials weie 
commenced with tliese. Tlien came tlic discovery ol the fertility oi 

' liil. •/ovr.. p. '.jiO. I - Jiif. tSiiy.ir U):U, pp. )G-17. 

• hil. Sutjof Jour., 11)21, p. 40)). 
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cane seed and the interest in the new kinds thus produced relocated 
(he older kinds into the hackground helore their ranges of adan'aln- 
lity had been thoronghlv .nvesti«ated or their botanical cliainclcrs 
detoriiuned. Tins was doubly unfortunate, both becau.se no new 
kind has yet been discovered ofeinial vield and lielnu'ss witli the old 
vanes which had dominated tlie nane-gtowing world lor .so loiio, 
and also because the old fomis natuvallv lone, the basis on which tlie 
new kind.s have been raisi'd, 

lkt(‘rwmti(m of anu- cmo-bt.s. Karle is a eonvin<-e,l believer 
in the old varieties and arguc' with great huve that it is the soil 
that has deteriorated and not the vaiietles theinselve.w lie <'laiiiis 
that tlie Otalioite when vrown uiuler the same rondiijous as it was 
a Vmiidred years ago. a'^ in some part^ ot Cuba, does not appear to 
liavo (dianged in its essential ehaiacters and gives the same liim 
vields ttsit did ot yore. It is a cane adapted to a narrow laime ol 
conditions, nainelv. a well ai'nited soil abumhiiitb su|iplic(l with 


vegetiible matter. When it became neeessaiv to |.|ant It on .soils 
compacted by long usage and with the humtis am! oihei olcmeuts 
ol fertility itartiallv exiiausted. it failed inisetahly as tin* mol 
svstein was not adapted to such coiulitious. Tiie soil has ileleriora- 
ted and not the Otaheite. and it affouls a striking e.xample of. I he 
uecessitv ut selecting varieties adaj.ded to the patficular conditions 
under which thev arc grown. It was repluceil by the I tislalina 
liailing from Java, wliiidi liad long been grown side by side with the 
Otalieite but nevei' purposely planted because the iiiire wasia.t so 
easy to manipulate, but which proved to be less mitmw in its range 
of suitable eomlitioiis and retains its position to this day as the imet 


widelv distributed genera! pur].(ises eaue. It too is now being 
accused of deteriorating and in places is being replaced bv lurms 
with still wider ada])tation ou as wt say, greater resistance, and so 
the historv rqieats itself, the soils of the sugar world gtaduallv but 
surelv becoming worse instead of better through the extension ol 
the iiulustrv to lands less suited to eane growing and the wearing out 
of the old'time fertile soils. Surelv tins is an argument lor t e 
mteiisive .-ultivation which we have of late repeatedly upheld 


the crying need 


of the hour in the present crisis. 
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The jMssihihlji ofimpronnc/ exigtiriff varieties through the select^,, 
of bud variations. Although it might appeal' from tlie pieviou 
section tliat Earle is of opinion that sugarcane varieties prop;, 
gated vegetatively are iuuuutafde. lie emphatically states tlia 
this is hy no means the case. ” Change is the universal law a 

living things Xo two luul.s, even of the same shuoi. 

will produce ahsohitely ideutii-al jilauts. " Sporting, a pronouncei 
form of liud variation, is well known in the .sugarcane, as veil h,' 
in other ])lants. and this phenomenon is specially common in the 
tropics. .\.mong the well known colour sports the, author points 
out that at least two rihl'on canes have thus arisen from tlu' 
(Itaheite itself. He furthm- draws attention to the idea often 
urged liy writers on the .sniiject that other hud varieties ])rohal>lv 
occur which are only not known hecause of their less ohvious 
character, and d.eveloiis two lines in which inpirovement has been 
.sought hv what is practically hud variation, increased iiclnie.ss 
in tlie juice an<l greater vigour and resistance to specific diseases. 
'I'he former luul a great vogue at one time and he singles out 
KobiLs’ ,li!wi stuilies as sjiecially worthy of mention. This 
worker howi'vm- differed in his method, from tin' rest in that iic 
depended on mass selection, taking rh(> heaviest canes in the field 
which he also found to he flic richest in juice. Hut richness (t 
juice i.s iiifhienei’d hy too manv local faclors. aud uotliiug apjiear' 
to liave couie ot all this work, although Kobus claimed that I . 
met with considerahle succe.ss. Tlie author cousiders that the 
problem is by no means jiroved to he insoluble, though diffi'iih. 
and that it is worthy of turther carelul aud contimied effmi. 

8e!ection for greater vigour aud resistance is much cusui. 
and is to lie jirosecuted among those few nourishing clumjis with 
which everyone is acquainted in heavilv di.seased fields, fiaiir 
refers to -Java w'ork' m attacking lh(*.sc/'c// jirohlem and statc.s rliat 
this i.s tlie only published instance, but similar work was done 
at the isamalkota Sugar Station in India, where iiidepeiuleinly 
the same method was apjilied with regard to red rot, ^ aud a ililigciir 

* Harlicr, C, A. Siimtijir. tnp„rl „f a,p. S,ii„'ilh4,i _lgnriilliir.il Snuii.ii, IflU.'i tl, |.p. :il ::!■ 
of Agri., Math'as, JOO". 
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scai'cli would (loul.tloss i-evoal many otlior oasns. Tlu' n'snlts 
have l)een disappoint ino, and tlie anti, or details lu. various attempts 
111 Cuba and Porto llu-o. one and all of wliivli were [rustrated dv 
aireunistanees oyer wliieli l,e lad no eontrol. and l,e voiuludes 
rliat this attiaetiw lielil still i-emains open [or future investiiiatois, 

A great nund.er of mi.-I, sports lave been inarke.i dovn at diiTeivni 
Times as piaxlueing laov varieties f,f iiroinise. and at tlie present 
iiionient an anilitious seleme is aetnallv leinu carried out. as we 
noted last tnontli. m Hawaii wlere Sliammo! (wliosi' I it lus woi k 
Earle meiitiims) is leading a eampaign for ineivaHne i he p,,„lue- 
tion of sugar ])er acre in rlr.se islaiuK. 

The ffoxrntifi o/ f/m .s-m/mru/a. This well known phenoinenon 
was studied by sonti^ ol tie older writei'^ who were •wen jed to 
make use of it in tleir attempts at i lassitieation, Earle points 
nut that this lias jinived of little praetieal value ii' that niaiiv 
kinds will flower in some vcars and situations and not in otheis, 
and states that tlie reasons for flowering are little under, stood. 
Bv observing that the canes flowered in Cuba in November and 
December, dry iiiontli.s. it was lield by some that moisture was 
tlie determiiiiiig factor, till it was noted that iti Borto liieo the 
cuiies flowered in the same months ulthougli tliese were wet. .lie 
rightly states that age is a determining factor, but has not lol lowed 
leceiit work in India on the subject where consiilorahle ])rogi'ess 
has been made. Further, it has there been demonstrated that, 
given tlie necessary conilitions. some classes of Indian canes flower 
freely, wliile. under no known conditions, have others hecn induced 
to do so. ami all stages have hcen noted in the groups of canes 
lietween these two extremes. The differences between the tropical 
< anes tire less striking, but there can be no doubt that the flowering 
of the cane is a Imtanical character, which on occasion may prove 
very u.sefiil for the puiTioses of classification. Earle also 
approaelies the ciuestion of the influence of arrowing on the nclme.ss 
of the juice and addneos additional evidence that the common 
belief in bis island s that the luiee is poorer after flowering is mcorreiP 
liv a simple analvtical experiment. Xmeteen pairs ot canes o 
U. ..me .nd .ere m,.l,v*d, -d .!» .aU. 0 .eaOta 
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is useful iis so few liave been pu])iisliG(l. ^'lle following are tf 
average results of the experiment: — 



Extraction 

Brix 

Sucrose 

Reducing 

sugars 

Pnrity 

Fibre 

Arrowft'i 

con 

lS-05 

15-05 

0-692 

88-10 

12 -0:1 

Non-arrowed 

69-G3 

17 ‘05 

14-78 

0-955 

8fi‘15 

12-88 


The author traces the common belief referred to to the fact tliio 
arrowing frequently takes place some time before harvest when, 
in the event of rain moistening the soil, shooting takes place witli 
deterioration of the sugar content in the arrowed canes. 

The. rifetnng of the cane. Richness of juice dejiends move 
on maturity than on the variety grown, for a poor cane wlievi 
ripe will liave more sugar in it tlniu a rich one not yet inatuie. 
a further cogent argument against the mixing of different varieties 
in the same field. After a cane has rciu-hed its optiimim deteriora- 
tion takes place, Init at a very different late in different kinds 
and under different external conditions. 'I'hns Otaheite goes to 
pieces " at a great pace while Cristaliiia is nuu.h more stable. The 
factors mentioned Ivy the author as of influence, in tlie ripeuiua 
of the cane are as follows. Soil mnisliiie : the juice attains its 
highest sucrose content when giowth ceases, and this cinmot occui 
when the soil is still wet. TTuis the richest juice is invariably met 
with ill countries where there is a mark'edly dry sca.son. Tentpera- 
iure : cold assists lipening white Iieat retard.s it l>ecause of toe 
stimulus to growth. The ehaructef of the aoii has mark'cd influence, 
the cancs ripening more quickly on [)orous. wcll-diaiiu'd land and 
in hill tracts tluui on low-lying retcntiv(‘ soils. Fedlllzers, as is well 
known, may be used with great effect and similarly the cheraral 
composition of tin: soil is of inpiortance. Thus in new land, such 
as that of virgin forest, the lir.st crops usnallv vield canes with 
low sucrose and the optimum is frequently not reached till the 
third or fourth harvest. Hence it is advisable to plant amh 
varieties on it as Yellow Caledonia, B 3412 and Cavengoiie. wliidi 
give large tonnages of canes with poor juice, or to put B 208 in 
jioor, worn-out lauds. CultmUion tnelhod.'i are of influence in 
Certain cases, as instanced by the trashing of cane.s in some localities 
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althougli this has not hoc. iound ol advaiitago ii, I’oito liiro. 
Tillage, while inducing giowth, ceases when the canes close in and 
has therefore little pennancit etfect on the inatu.-ino- of the crop. 
Ripening is often indicated l.y a delinite ch.ange in colour, 
green tending to become yellow and re! oi' iniiple l.ecoinini;' dnlle-', 
brownish or even olive green. The leaves’ hecume pale.' and less 
erect, and arrowing, while nut of necessity occnning when the 
cane is ripe for harvest, is an additional indication that maturity 
IS approai.liing. I he cohmo system tends ti. cmsjimg the l ain's 
when unripe, and the only sure method i.s to call in .lie aid of the 
chemist witJi rough preliiuimiry tests of the composition of the 
juice, 'rite importance of reaping flic ec.nes as neat as jiossilile 
to full maturity may be .judged from tlie fact that in a lo-tun 
crop an incre.ase of one per cent, of sucrose in the. juice will mean 
ijOO lb. of sugar obtained. There is a good deal more to he said 
on this subject, aud the author might have added a note on the 
fact that ill each chnr.p it has been demonstrated that ,il n(| time 
are all the canes tipc together because ul flieii ditfeiing age and 
order of branehiiig.^ which sugge.sts th.at the coi'iwt jioini at which 
harvest should take place becomes still mo.,? a matter fore.xperi.'iii cd 
expert judgment. 

Deter ioTation of (he c/.iiie. This imi'.ovtant suhjei f is lirieili' 
treated. It depends primarily on the weatlier, Irost and wet 
heing especially effective, hut also on the pests and diwascs 
prevailing and markedly on the variety grown. Earle consalci-.s 
it remarkable that so few cases have been recorded of systematic 
preliminary analyses throughout the period of growth and leler.s 
onlv to a paiier by Colon on Yellow Caledoma in Vmto bmo. 
It is certain that a very great miniber of other references might 
he added bv diligent search, and we merely note here the lunnerons 
cases dotted over Indian jmblieatioiis anil the recent analyses 
month bv month ixiven in the latest lieport ol the ,ii( ills aim 
Simar Rureaii. It is particularly important that the matter should 
of file lai-Lwr islaiuC in the West Indies, 


lie brought to the nolme 
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for it is mentioned that in Cuba and Porto Rico a week is ofli ; 
allowed to elapse between rutting and milling, whereas the auth;, 
lays it down that, while they ran be safely allow^ed to lie over li, 
two (lavs, a further delay causes rapid change and loss of suga; 
Burnt canes, on the other luind, whether intentional or accident;;!, 
must always l)e treated at the earliest possible mcincnt. 
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Probably over 90 per eenl. of the m;iize-;;ro\vors m Austnili.i 
select their seed maize intlie l«rn at husking time, with little m; im 
accurate knowledge of any delijiite relation (O' typo of ear to yielding 
capacitv. A comparatively small number of progressive gioweis 
select their seed in tlie field betore or at harvesting time, and thereby 
effect some improvement in yield if they do it with care, and veiy 
tew farnters indeed work on a reliable systent of Ineeding by whieli 
vielcls can be detiritely increased. 

Much work has been done in America to show that there is 


(‘ 

nown 


little or no correlation between typo of ear and yield, but tint- 
results have lately been ruiestioned on account of the kno'” 
suitability of certain types of maize to regions differing mark'cdly m 
climatic conditions. In New South M'ales a vast amount of ovidonoe 
is being collected to determine what ear characters, li any. are 
norrelat’ed with > iekl for pari icnbtr varieties which have become well 
establis'lied in ilifferent districts on account of their high yielding 
r-ip ibilities. The work of some experienced growers in selecting to 
a‘ certain tvpc over a long period of years, and in ovolvuig t^ncliy 
a fairlv well fixed tvpe whkdi oiityields ollrer varieties oi diitceii 
type on their own farms, suggests that there is some kind of broad 
inrrclatlon between type and yield tor a particular locality, or for 

. definite set of local conclittons. The fact that many < these 
i:.;r-tt.nned selections have resulted ^ 

at local agricultural ^-s^suggests that the, c , - 

ii .fcs .XXXU. n. 

( .jVlJ ) 
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relation between show points and yield in well established type- 
in a locality. 

In view of the repeated proof of lack of vigour and diminutloi: 
in yield resulting from self-fertilization or close fertilization in mu ize, 
it would seem that distinctive varieties, like Boone County Whitt^ 
and Reid’s Yellow Dent particularly, wliicli are American varieties 
of liigli uniformity and with good show points, are of too homozygous 
erudition to be high yielding, but tins is not the case. 

In spite of the vig(iur derived from coupling heterozygous 
characters, such as would lie possessed by different typos as geiienilh- 
accepted, it appears then as if there is some maintenance or 
improvement in yielding (opacity by the long continued selection 
of a (.'crtain type of maize for certain local conditions. If this is 
correct, the only objection to improving a variety of maize in 
yielding capacity by this means of simple selection is the long time 
necessary to gcit this w(>ll-estal)lishcd type. 

To begin with a variety of maize consisting of a number oi 
somewhat different types is to take many years to evolve a well 
fixed type, and to begin with a fairly well fixed type is to risk the 
unsuitability of the type to local conditions. 

With u uniform strain or variety of maize winch yields w ell in a 
district, selection of ears of the true variety type w ill piubiibly do all 
that is necessary in at least maintaining or perhaps slightb 
increasing its yielding capacity. In such circumstancirs tlie ear-row 
system of breeding a variety ot maize dce.s not offer much hope of 
effecting any marked increase in yield. This is explained by tlie 
fact that where great imiformity exists it does not make for very 
great difference,^ in the yields of individual ears (such as are obtained 
ill a variety oi maize wblch contains many types), and therefore iw 
easy elimination of poor \ iehling ears can take place. 

.\t the pre.sent time, how'ever, very few' varieties of maize in 
Australia are in such a state that they do not show marlced 
differences in type of cars, which differ in yielding capacity wlien 
submitted to tlie ear-row test. Unitonnity within the variety lia^ 
been brought to a liigli standard by American breeders in some 
varietie,s, and the ear-row test in such cases is being found to be 
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ot less value in increasing tlie yieW of a vaviety of maize, and otlier 
methods are now being sniglit. 

Before passing on 1u a brief de,si i iption ot these methods, t lieie 
is something to be said in favour ol Held selection of seed, wliiel. has 
been shown to be a very profitable practice, 'ritcve is little doubt 
about the advantage of sc’ea-iiug seed maize in the held over picking 
the seed ears in the barn, bti' the method which is considered to 


alicct the yield move than any other is the appluatmu (d the old 
principle ot the '' snrvival of the iittest in other wonb, the 
selection of ears liom those italks which grew in a full " hill." and 
which ivere sinTomided ly a full stand (growing under competition), 
the ears hoiug up to or above standard weight and size. This is the 
ideal to aim at in the held selection cd seed maize, hu teases ol linm 
g to 7 bushels per acre have been made in \ew S'uitli Pales Imm 
liekl-selected seed over barn-sclocTcd seed. 

For the foundation of any seed maize (dot. then, the liidd- 
selected ears arc most desirable and this ()ra.cti' e eontd he moie 
largely undertaken liy maize growers with (iiolii. 

An stated before, in many cases (esiieclally where \ arielies 


have been subjected to selection tor nniloriuity ol tyjie hn man} 
years), the efficacy of the ear-row test for impn.ving the yi.'dd is 

now being questioned in America. 

A brief description i.d' the oar-row method ol lireediug ninize 
will not be out of place here. A nundier of ears are sxdeetod and rows 
of equal lengtli about d or 3 chains long are plant etl 1 rom each ear at 
the same rate ol sowing. As it takes only a s.nallport ion ol each car 
to plant a row. the remnant ears are carefullv ke,.t t,!l the lollowmg 
yel when the residues td the highest 
bv this test, arc sown m a separate plot (brcec ing o o )• ^ 
the foundation lor an. improved yicklmg strain o 

The chief ohiections winch have lately been wised to the c 


row 


test ill America are as follows 
1. The male parentage is 
selected ears have 


not regulated, Bvci) 
some niediocie .sin' 


the be.sl 
or male 


breeding- 
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2. Too close breeding (resulting in loss of vigour) is brougij 

about in the breeding plot and thereafter by ou;;\- 
four or five of the best '■ remnant ears ” being used 
the foundation stock of the improved strain. 

3. 1 Insufficient increases in yield (it is stated) have been 

recoi'ded on comparing tlie improved str.ain with the 
original strain tc which ordinary selection alone lias 
been ajrplicd. 

The new methods of maize-breeding \s'hich are now l)cing 
developed in America are based on th.e following points ■.—Holt' 
fertilization, if c'arricd on for some time, causes logs of vigour and 
diminution in size to a certain stage but no further. This stage is 
reachetl as ,v>on a^ tlie selected individuals are either pure dominants 
or pure recessives. i.e., h.omozygous f:>r their jiuiuy cln'racters, Al! 
.self-fertilized lines, therefore, beecme iiDve uniform, but some 
lines dc not lose vigour owing to consanguiriity, as quicklv or as 
much a,s others. In tin; ntcondjittation ot sticli inbred stniins 
increased vigour is at once restored, and a higli yiekliug and 
uniform strain of iiiidze is evolved which i.s said to be tar su]teri(ir 
to tlie original variety. 

The advantages ot this tiew system, which is referreil to as 
■selection in self-fertilized lities.'' arc ajipavontly ; 

1 . Individuals with defective germ ])lasjn suffer total extinct ini 
wlieii self-fertilized for .some lime. Ihougli tliev may jiroduce lair 
ears when iiolstered up with cross-fertilization. 'I’liis is a valuable 
elimination of rlie unfit whicli it .seem.s impossible to effec t in aiiv 
other way. 

■2. The greitcr unilormity of inbred strains and vlieii 
combinations- when a liiu! becomes honn.-zvgous for any ch.aractei' it 
always remains so. 

3. Once tlie pure siraiiw are obtained and the iiarticuhn 
recombination which gives the liest viekl is csUiblished. the same 
re.sidt can be produced each time the cro-s is made. 

The p.jssible disadvantages of tliis system are : 

1. hi any self-fei-tiliziition, the amount ot grain ])roduced by e 
given maize plant is not visible until some time after fertilization n 
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effected. It may be po.ssible to ovevcorac bv establit^liiug 
corrclatious between the field cliavacteib ol the plant and tlie size ov 
weiglit of the ear produced, l.hi;; has not vet licen done, and at 
present no likely eorrelalion sccnis to exist. 

2. Six to ten years self-l'ertilizatioii is leipiired to liring a. 
line to any homozygous and .'table condition. 

3. The methods involve considerable tedions work whicli an 
ordinary farmer would not have the time or the patience In 
undertake. Its use would therefore be resiricied latgolv lo 
e.xpcriment farms, where practically only one variety can be giown. 

4. The skill of the operator or breeder ))lay.t a large. ]!ari in t he 
results obtained. 

5. A large amount o£ material inusi be used ; at least lOOeais 
are desirable to start self-fertilized liiws. .\s the grain |iii ihu lion 
(•annot be judged nittil after fertilization, it i- uece.ssarv to sell 
pollinate four or five ears in each line, three of which should lie 
grown, making at least 300 lines. 

(i. The selection of tlte ]>ootesT plants m be sclf-lciiiliz.ed 


ntitv lueitn the encourageineni ol rlefeiOivc or \vea.k gwin pla.sni. 
while the selection of the best platUs tends to peipetimie iilants m a 
lieterozvgoti.s ( (indition. which are usually the most vigorous. 

7. Tlie method id' sell-fettilizaTiou iu maize bv the use ol 
|,a,.is on the .silks and lasseb docs not siilliciently salcgtian! the 

■ ■ , . I r lu.'L.v, ii, rlic liclil ilurinu the act ol lllii ovcrine 


the silks. . 

S 'rlmte is no del'inite corrclanon bcUvecu the prndurny 
,,a,p.udtv of tubred slrai.ts an.l the progenv ol the crosses ,noducc,l 

f,, no them. .\!1 p.sstbh. coutbotatto.t' of the ndnc.l sttanrs avc 

m be tried and tested. If twentv pure hm-s arc produced, at leas, 
3S0 ci.mbi, rat ions have la be kept tsoluted and te'tcd lot wchl. as 
oven tociptoca! cvo,<ses do not alwavs gice the same tesuh. 

,, ,, ,,,,, i;,. the conilMliatioii ol twi, 

,0. Iloublc crossing ^ ^ 

generation cross-lsreds) >o oxemnut t ■ 

VO, V, I,™ o a'. 
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combinations, ami means probably twelve to fifteen years at least 
to produce an improved strain of maize. 

11. If the improved strain of maize is allowed to be grown 
for a few years, the vigour is lost, due to inbreeding or close breeding, 
and the yielding capacity bccomet no better, perhaps worse, than 
that of the original variety. This po.ssibibty is likely with manv 
farmers among whom the imjirovcd strain of maize would be 
distributed. 

12. II the area devoted to the rai.«ing of pure line is one or 
two acres, ms seems at least necessary, substantial loss takes place 
for many years on a small farm, owing to tlie poor yields obtained 
from this area. 

13. No definite figures have yet lieeii sliowii comparing the 
strain obtained liy the new system of breeding with the original 
variety, or with the variety improved by a good system of ear-row 
testing. 

The objections previously raised to the ear-ron test as a method 
of obtaining increaseil yiekls of maize may' lie expected to disappear 
under certain conditions. .-\s long as substantial variations occur 
in the yielding capacities of dift'orent ears within the variety of 
maize, it is contended by the writer that higher yielding strain oi 
maize can be produced by this system. 

The details of the ear-row method which is being continued lu 
New South Wales (despite the introduction ol tiicsc latest systems in 
America) have been altered slightly since its cominenceimmt, ajid 
the follow'ing description cf the niclhods now licing employed liy 
the writer is given 

Each year tiiirt.y-six cars, ileid-sclccled Iroiii the previous 
y^ear’s ear-row test, are sidiiiiittcd to tJie .same test in rows al'out 3 
cliains long. Tliese ears arc tlie best that can be obtained (on 
appearance atul weight), observing the ])recaution that no car is 
selectetl e.xcept froin a three stalk hill and snrrouiulcd by a good 
stand. In this way each selected ear in the ear-row test has 
sip]iarently some inheritance of yielding capacitv behind it. at least 
(111 the dam or mother side, (leeasionallv an ear i-l exceptioiialh' 
good appearance Irom another breeder of the same variety, oi 
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from a field area, is included in tliis plot wliich occupies about an 
acre in area. Until lately every fiftb itav was sown witli Inilk seed 
selected from the " breeding plot,’' but now tliis check itnv i.s sown 
alternately with an eiu'-tow throughout the plot. Xiov the breeding 
plot, as before mentioned, U a small pkt cousi.stiiig of the best lour 
or five remnant ears of the prevunn ear-row test, (tf these, tlie 
progeny of the two highest yielding ears are detasselled and allowed 
to be cross-fertilized by the progeny of the ne-vt two or three liigliesi 
yielding ears. From the detasselled i.nvs in tiiis bi-eeiliiig plot 
sufficient seed is usually selected to s<iw the check ivws lor tlu- 
ear-row test next season, and to sow a, s-iiecial nuihiplying ])loi cl .1 
few acres. This mnltijilying plot is the ploi limn wldi.h rhe seed is 
selected to sow the whole farm area the following year. 

As the ear-row test, the lireediiw plot, and the iimliiiilic.uiou 
plot are continued oacli year, if will be seen that new ami im])rovc(! 
seed is produced each year in the breeding ploi. ami ihat each 
year also a new "strain” ct seed is produced hr liie farm 
area. This method overcomes the objection that i he breeding is 
somewhat close, and less oi vigour is likelv to result a.l'ler a lew 
veais from consanguinity, for fresh seed is piodm eu lor the hum 


each year. 

Now it is rcadilv allowed tliat cousangnuidy is not a daiiger ni 
Itself provided die iiulividiials mated are of robust e.mslitulioii. 

There may be a temloucv to close breeding in the car-iow tes, 
on account of selection lor nniforiii tvpe wlm-h is more .,le.li io 

I .V lull 1'^ I'l ('Xtcul ollMiUuil 

(-Ciut-iui ]u)mf!Zva;ous uliy vau\0i>. but n\\>. u' 

l,v tl„. .•.l«,a,.n ol S0..1 «.» .>1 vl» 

from the method of liehl-selectiou praciisixl. 

.tom liK. .m 1 ,,^^.,, 

Again, anv ears ,n t le . ^ 

„ p, ,evy good 10 be m.h 

sown with the lust sc 

staterl belorc. is <own wdh the tiir 

^ r.^si But some mdividnal car. ,.rm 

a;:::,:u,;;:n;.i: 


'’^eason. 
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That stud seed from the detasselled rows ot the. breeding plo1 
is superior to ordinary selected, seed of the same variety is proved 
by tlic following results which have, been obtained in New Soutii 
Wales to date : - 
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Tliut some ears in llie oar-iow test can still beat this stud seed in 
vield, end are then used a.- rc'siihie.s h r the breeding ])lot I lie 
I'ollowing vear. shows tlnii the niaize-breediug work in Now Soinli 
Wales has been conducteil on sale and sui'e lines u]> to tlie pi'eseut. 
What the future will rexeal is not a.])p<irent. but the ear-row test 
cannot be given ep lightly in iiivonr (,l' soinetliing tlifferenl until 
it is proveil that it is not obtaining rt'sidls. 

It iimst 1)(' staled that, in the lirst place, the ear-r(,w test has 
oidy been in oper.itiou on a variety of maize a^ the iiu st tor six years 
liei'c : but the prem'nt status (with tlie results aehieved) overoonie.s 
r.bjcctions to tlie ear-row test as a mean.-, of improving the yielcb ot a 
variety ot maize which are being uiised of late rears in America,. 

There is, perhaps, this differeiue. that the varieties of maize, 
ill America, having been subjected to selection and car-row-breeding- 
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are much more utiifotin llwn our varieries in New South A\ales 
and that the great niflevenees \ce get in our eav-rew tot ln'tweeu the 
yields of the diil'creiit ears, are ut t in evidence there. 

This may he so. hut thedetailsof tlietnethod for ear-row testing, 
which haveheeti desei iiie<l liere. are not known to ha.ve heeu |ira.et ised 
in America and. whih' the varieties ol maize which have heen 
subjected to this systtmt still .mt -yield nearly all otlu'r varieties wliirti 
are pitted against them, a.ud are tapidly heeoming the m.ist ])o])iilar 
varieties in New South AValcs am! in other Sta,tes. it is felt that the 
continuance of the sysietti of hnewling oiitliucd is iiistilie<l. 
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RUSSELL T. FISHER. 

Assistaiil Sncrelnri/ in chafqe of Research, National Association of Colton 
Mnmifnclnrers, Boston. 

[x the United States, veseavcii work on c.otton lias been i^oing 
on for some time, hut beoau.se of the lack of publicity given to the 
work of the laboratories it is rather dilTicult to estimate how mucli. 
and what, has been accoiujilished. Now that this Association 
has decided to develop a research departiuont, it is thought that 
arrangements can be made to give much of this information wider 
publii'ity either througli the monthly Itulletin or by issuing 
pamphlets from time to time. 

.A research department must of necessity have in miiKl a 
rather definite object and the following genersil outline of rcsearcli. 
under which practically ail of the problems arising in connection 
with the cotton industry could be grouped, has been suggested 
to the Association not as a final, but as a tentative, ‘in'ogramn.e 
until the work has progressc'd far enough to ascertain what 
modifications are needed. 

(1) Raw material. 

(2) Alethods of mannfactnro. 

(3) Standards of quality. 

(4) .Maintenance of qnalitv. 

1 . Raw material. 

I he I nited .State.s Department of Agriculture witli the aid 
of the Agricultural Departments ot the, cotton-growing Stales and 

* E.\t[’af:f from Faper rr-ad at the Annual Mnelino of the National .Va-^ociation of Cotton 
Manufacturers, Boston. Reprinted from the Tfxlilt Worli. LXt, 18. 
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some of tlie cotton nrowgis lu^ve Ueeii ciin'vinw on extensive 
investigations on the proltleins arising in connection with tlie 
oultivation of cotton with the ultimate aim ol creating suitable 
varieties for the sjiinners’ needs. Their work has been comjilii ated 
by the almost contimial growtii and s])read of destructive fiests. 
Rxperiments ill the last year have shown that the most destructive of 
these pests, the boll weevil, can he controlled if not cxteiminated. 

Some of the results for winch they hope are an increased and 
uniformly distributed spiralitv, greater uniformity of fiiire length 
in the individual bale an<l a llbre that will not be liritfle. 

Valuable as their work has been in the iiast. their work in the 
future can be made of greater value by a closer co-operation with the 
manufacturers who can be of distinct aid to them by detciniiniiig 
what properties are necessary and desiralde in a libre. bach mill 
may already know what properties in a libre are mosi needed foi' 
the economical prodw tiou of their fabrics Imt. nntil some agi iic}' 
such as this Association secures this information end by win king 
with the Agricultural Departments shows what is needed, the 
full I'CMiefits of the resources of these departiiiciits caiiiiol he 


realized. 

'I’lie Agricultural Departments do not. however, iiiver the 
entire subject and manv additional prohleiiis suggest themselves, 

a lew of which are 

Mechmicdl pid-'nq of the collod Cfop. .Many devices liiive 
heen patented for picking the cotton from the boll by mechanical 
means but until recentiv the machines have not proved .satisfactorv. 
The past season a new cotton picker was tried out on a small seme, 
and was ronorted to have been successful not oiilv m tucking 
quantitv but also ni tricking cotton more uudonu lu matiintv and 
with less leaf dirt. 

■’"'I •"'"“-‘I "';y' , 

,, W., m i, lia. 0„.n ».l 

a series of experiments in mUKu 
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(“ottons werp siipcessfullv bleached and dyed and the blue stains 
successfnllv dved. The experiments are. to be continued in attempts 
to find a succes.sful bleach for the blue stained cotton. 

•2. Methods of nviDiifnclitre. 

Probablv noivhere in a re,seaicli ])rogrammo can the mills be 
of more assistance than in improving methods of manufacture, 
[f the re.sults of all the e.xperiments tl.at have been carried out 
in the mills could be obtained many apjiarent ])roblems mould be 
solved alreadv. 'riiero has been in th.e past a decided opposition 
to this exchanging of information, but most manufacturers now 
realize that tliere is very little in their mill practice that is secret 
and believe that anything which aids the whole industi’v will also 
hel]! them individually. 

The mills to-day can take a bale of cotton and work rait a 
complete organization which will give a certain result. Why 
certain things are done or what hapjions to the c otton in the several 
machines is not ahv.ays clear. 

^ ^ >tc 

One of the prohlems of vita! interest to every manufacturer 
is the study of the effect of humidity on cotton. It i.s well known 
that moisture is essential for the carrying out of some of the 
proces.se.s ; what moisture content will give the best results on 
the different types of c-cuton and what moist.ure content will give 
the best results on tlie same type of cotton while jiassing through 
the machines has not been estalilished. .\ rpiestionnaire sent out 
to three concerns manufacturing air moistening macliinery, asking 
their opinion in regard to the relative humidity desirable in tlic 
different rooms in the cotton mill, resulted in thrc'c' replies, 
each recommending different humidities for the majority of 
the rooms. The reply wa.s, in one instance at least, based 
on observations in several mills and not on the result ol 
research. 

The importance of knowing what the humidity should be and 
then of keeping that htimidity is well illustrated by one mill which 
intends to maintain the relative humidity in the card room above 
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.)0 poi ( Uli. ( )( ('.-i.siPiially the relative Immiditv is uiiinteiitimiallv 
allowed tu drop below 50 per .-ent. As soon as the eotton gets 
to the spinning fmnie serious trouble from iu'ohen ends ,level<ms 
and eontinues until the inuistnre content of the . otton in the , nrd 
room IS brought to the projier jioint. 

A few of the other inobleins whieli liave been sinmested ,ind 
wliicli would eoine under methods of nnumfueture are 

'I'he effect of mixing different kinds of cotton for speeiul 

yan^s. 

A study of single eniding and double mving versus double 
I'iirding and single roving, 

Ike streugtli ol cotton yarn as infiuoneed bv .sluple aiul 
twist. 


-1. Minjitcnmirt- (if qiialili/. 

The means of determining whetbei' or not (be i|mdil\' nl a 
textile material has been inidniained are somewbat limiied a( iln' 
prescMit time. Many of (he iinjiortant pro]>erties can onl\ he 
liartially or apjivoximately ineasnred. Now test uieibods are being 
developed and old methods are ini))!ovod upon, but ibeie is ^till 
,1 need for extensive research wi.rk. 

Another great need is tlie standardization of test na'ilu.ds. 
At the iiresent time, the resnlls of tests have little value iinle.ss 
aeetnnpanied bv a detailed deseriiition of the method used, and 
iwen then tlie test meilmds may vary so that tlie results: air not 
i'oni])reiipnsive. 

The textile eoimiiittee of the Aineriean Society for Teumg 
Materials and tlie Bureau of Standards have developed inetlinds 
of test for a linnted number of falaieS: but lack of )adjli< i1\ lia- 
lirevented their methods from becoming widely known m used. 

As the Association is not prepared to undertake .siu h an 
extensive work a tew .speeiiie problems have been selected trom 
the general ])rogranm.e and it has been recommended that as manv 
of tlie.se be woihed out as is possible at the present. 
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Tentative programme. 

1. Study of fibre leiigtli. 

(o) 'I'he determining of tlie average length of the staple 
in a lot of cotton, also the proportions of fibre above 
and below the average. 

(b) Effect of the different machines on the length of the 
fibre. 

The applications of the study of fibre length are self-evident, 
as it is known that the cotton fibres in one bale may vary widely 
in length and that different classes will vary in their estimate 
of length. 

Occasionally the fibres in the yarn are found to average shorter 
than the average determined from tin* bale, indicating that the 
fibre ha.s been cut or broken in the manufacturing process. Until 
reeentlv. niethoils of accurately measuring fibre length have been 
lacking, but now several machines are obtainable which should 
enable the investigator to work back' and locate the miichine 
causinof the trouble. 

n 

2. A studv of the effect on the stretch of the different types 
of size and methods of apjilication. 

sfs ^ ^ 

!?. Establishing of a comparative scale of cc loiir fastness. 

^ ^ ^ 

4. Development of test methods and deteiniination of tlic 
physical properties of yarns and fal>rios. 

The need for the development of test methods and determination 
of the physical ])ropeifies of yarns and fabrics was shown under 
maintenance of quality. 

6. The collecting of existing data. 

There fure several commercial laboratories in addition to tlic 
textile schools and mill laboratories which are doing work, tlie 
result of which if collected and classified wonhl nndonhtedly be 
of iutere.sl and value. Several of the.se laboratories have already 
signified their willingness to co-o^jcrate and an endeavour nill 
l)e made to make the Association a clearing lit)nse fur siich 
iiitoi'ination. 
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In addition, tlie research department, offers to tlic Association 
members an opportunity to have tests made wliicli will be entirely 
unbiased and free from the personal element which .sometimes 
unconsciously influences the mill laboratory man when the desired 
result is known. This part of the work is already in progre.ss 
and several samples have heen tested and analvsed for members 
of the Association, 



ANNUAL TIEPORT OF THE BRITISH COTTON OBOWINO 
ASSOCIATION FOR THE YEAR I9'21. 


The suininai'v of tlie veai'’s woi'kiiig sliows tliat tlie Association 
handled a record amount of cotton from new sources, riz., ti3,Et(i(i 
bales as compared to 23,513 in the previous year and 40,730 in 1016. 
The increased production of cotton in new fields in the British 
Kmpire reached the record of 165.100 bales in li)21 as comjaiTed 
to 105,800 in 1920 and 78.800 in 1916. Of thc.se now fields, the 
Uganda Protectorate with <S1, 300 bales is the most iniportant. 
followed by Nigeria with 31.500 bales and the Sudan with 27,700 
bales,, whilst the AVest Imlian croii, steadv siiua- 1916 at 4,500- 

5.500 bales, is of ))eculiar importance on account of the exceptional 
value of the Sea T,?land cotton produced. 

The guarantee of a minimum ])rice for seed cotton (/'cpas) A' 
31 d. per Ib. for indigenous cotton and 4?. <L per !b. for exotic varieties 
to the native growers in Nigeria at one time looked like involving 
the Association in a loss of £300.00(1 ; but an im])rovement of j)rices 
and careful management of bedues enabled the .Association to 
offset this loss and show a small juofit. 

A Iwief reference is made to tlie starting of work in the estate at 
Khanewal, runjab [managed bv the subsidiary comiianv British 
Cotton Growing Association (India)]. This estate has an area of 

7.500 acres situated oii the Lower Bari Doab Canal and tlie Intention 
is to grow cotton on this ai'ea under a scientific system of rotation 
of crops and to demonstrate the best, method of cnltivatiiig ami 
handling the cotton crop. 

West Tnoie.s. 

High costs of production with a lessened demand for the finest 
goods have made conditions here difficult, 'rhe efforts to control 
the pink boll-worm appear to have been successful. 

( 610 ) 
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Nigeiua (Southern Provinces). 

Not only is cotloii growing stoidily expanding Init the indige- 
nous cottons aie 1 icing sicadily replaced Ity stapled Ainerican 
varieties. Phc Agiicnltnral Deparlmenl has now drojiped 
“ Georgia ” cottons and is concentrating on Allen’s Long Staple. 
Tn the Northern Provinces also ex])ansion ol long sta])led cotton 
growing since l;as lieen rapid, having risen Imni 121 toii.STl 
bales with prospects of a further large increase in t lie current year. 
To this extension tin- .\ssociation's guarantee of a minimum pi'ii n 
coiitril lilted largely, and ahliough with the lioavy fall in American 
cotton prices the guaraiitccil ininimum had to be gri'iitl}' lediiccd 
at the end of the agreement, exiiaiisimi continues. 


Kkxv.x. 

Production in thi- colony aggregated Mime IH'g bales only, 
orospects are not encouraging, tlimioh witli the fall in the prices of 
fla.x. coffee, mai/.c, nibber. etc., coitmi prodimtion mav iiictvasc in 
those districts which are suited to it. 

rnANIi.\. 

Nntwithsrandimr the low price, ruling -luring the period winisl 
tlu. crop wasbeiiui maikote-l. ilm l'GO-21 - -ittoii .-.-p m 1 gamhi 
,vas a te.-rd -me. 'I'be numher of hales exporte-l -hning PGI 
ox.-oeded St.lhiU as compared with Ai.lPi ", Pl->o, Hus 

result has been achieve, I nmlei the most a-lverse eon,., lions, as 
nmuv ginners ami traders were not in a rsition b, hnv -■ofton. 
The '\s;oc, anon puirln.sed nearlv 12.ono balm, win. , wa.as nim- 
. s their local staff eonid possihlv -leal with, and a let.er has be-n 
• -.a from the Secretarv of Stale for the Colonies expressing In. 

I,, which the \ssoriat!oii liavc given 

|,e re;eseutat,ons of the A-s„e,a„on, th- 

Hn u n.o-hase.l the crop m a number -1 
(lovernmeni sti'p|Hil m • 1 

d,stn,-ts where there were no otlmr an . ^ 

The exjHirt dutx il , - ^,l,emdustry. An assurance 

present conditions it weighs he arm 
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lias been given that this tax will be reduced as soon as possible, 
the tax having been originally imposed at a time when values 
were abnormal. The premiums which have been charged by the 
Government for some years on new ginnery sites have now been 
abolished. 

Tanganyika. 

The crop for 1921 was estimated at 7,600 bales and definite 
efforts are now being made to foster cotton cultivation in suitable 
districts. At present the quality of the cotton is said to be distinctly 
inferior. 

Xyas.aland. 

The Xyasaland cotton c.xport ta.x of 2d. per lb. of lint cotton 
was aboli.shed as from the 1st of .April 1921, which will doubtless 
have a good effect in the revival of the cotton growing industry in 
the Protectorate. 

Tlie industry has suffered in the past owing to the non-stal)iliza- 
tion of the price and the allowing of all and sundry to bny the crop. 
Various regulations have been introduced to overcome these diffi- 
culties, but so far without any satisfactory result. Wlien the 
price of cotton on the Liverpool market is high, there is absurd 
competition to purchase the native crop, whilst when the price is 
low, .speculators will not take the risk. Practically the whole of tlie 
1921 native crop was pnrcliased by the .Association, based on tlu. 
Liverpool values ruling at the time for such cotton, and on the whole 
the quality of this cotton has been rather better than in rei ent 
years. 

At the request of the Director of Agriculture (Mr. E. J. IVortlcy) 
for a cotton expert, the Empire Cotton Growing Committee sent out 
Mr. H. C. Sampson, C.I.E., from .June to .August 1921 . Mr. Bamp.son 
has had considerable experience in the growing of improved varieties 
of cotton in India, and the Governor of Xyasaland writes that 
Mr. Sampson’s visit has created a most favourable impression, both 
with, the Department of Agriculture and the planters, and his expc 
rience and lenowiedge of cotton has proved of great advantage to 
the Protectorate. 
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SoLi’H Africa axd Rhodesia. 


The produc.tioH o1 cotton in the Union of Soiitli Africa during 
1921 was ratlier less than in the previous year, and was doubtless 
caused by the tall in values. About 2,000 bales of -100 !b. each 
were produced, and altliough the staple is rather short, the cotton 
has sold readily on the Liverpool market at fair prices, tint of 
the total crop, the eipiivalent of 0.59 bales of -tOO lb. each h.ave 
been shipped to the Association through the Cotton and Tobacco 
Exporting Co. of I’retoria. and IIS bales of 400 lb. each through the 
Rustenburg Boei'en Kouperatieve I'ereniging of Ibustcnliurg, 
Transvaal. The cotton Inis been caretiilly gradeil and dealt 
with in a manner most praiseworthy to hoth these concei-ns. 

In Rhodesia the agricnlttual authorities continue Inipeliil liiit 
not oversanguiiie as regards the future of cotton growing in the 
country, and a number of e.vpcrinients are being carried out in 
various districts. 

Sudan. 


The cotton crops on the estates in the (hv.ira I’lain. contrullcd 
by the Sudan Plantations Syndicate, Ltd., were less than the previous 
very favourable year, chiefiy due to tlie excei>tioually heavy rains 
which fell at the cummoncenient of the cotton season. 

At 'I’ayiba .5,1 1" kantars* were produced from 1,700 Icddansf us 

compared with 9,578 in the pretious \e<u. 

Owing to tlie al.ove reason and an unfortunate Ine.akdown in 
the pumping station the yield at Barakat was only G,7()4 kantars from 
2 oil feddans as compared with 10,294 kantars in 1920. 

'Idle work at the Hag Abdulla Pumping Station has progressed 
rapid! V, and 0,040 feddans have been planted with cotton . t ns m.w 

cotton station has been given the name of Hosb. 

The area under cotton at Zeidub was 9,170 fedt aiis * 

p„duc«l 5,570 ka„l»„ a» oo,.pa«l .Ul, a F*at«,a ai ,,,«0 

... a... .m, a, Maw., on .!» B„» 


* 1 Kautur =99-05 lb. 


1 1 Feddan=l'04 acres. 
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system is being carried on by the Egyptian Ministry of Public Works, 
the necessary funds being provided by the Sudan Government. 

Unfortunately construction is costing a great deal more money 
than the estimates provided for, owing to the general rise in the 
cost of labour and all materiiils due to the late war. 

There has been some danger of delay in the carrying out of the 
works owing to the dithcidties encountered by the Sudan in making 
the necessary hnancial arrangements to meet this increased cost of 
construction. 

The Association, through their President, exerted every cffoit 
to avoid this calamity, and as a result tlie Ih-easury agreed to an 
arrangement enabling the work on the scheme to be continued for 
another season pending f\n“ther examination of the revised estimates 
of cost. 

All expert nominated by tlie T’reasnrv was appointed l)y the 
Sudan Goveriuneut to report on tlie cost and methods of the 
execution of the work. 

It is understood tliat the report of this exjKut is entireli’ 
favourable to the scheme. 

With the ditticulties encountered in tlie carrying out ol tli(‘ 
Gezira inigatioii scheme disjKi.sed of. it is liojied that sometliing 
further will lie done before long to open up and develo]) tlie cotton 
growing areas at Tokar and Kassala. 

in the case of the former the Sudan (lovornmcnT during 
constructed a light railway line for the transport of flic cotton iroin 
the Tokar market to the seacoast at Triukitat. 

Mf.sopota.uia (Iraq). 

Owing to tlie unsatisfactory political situation which still 
exi.sts in this cmiiitrv, it lias not yet been possilile to adopt an'' 
progressive poliev. During 1920 the aggregate ejuantitv of im])rn\'ed 
seed 'vl'iich was sown amounted to 14,828 11). Idiis f|iiantity wouhl 
siifHee for an area of about 400 acres, to which may be added 200 
acres grown on Government farms. I'he estimated viidd ol winti' 
cotton was 1150 liales of 400 lb. each, bnl, owing to considerable 
difficulties being experienced in securing the necessary supply oi 
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water during the mouths of .Inly and August, the ultimate crop is 
sure to be consideraljly rediu-ed. 

There has been a better deiuaiid for seed for planting foi' the 
1921-22 crop, and. altlimigh progress will ueees.sarilv be slow, tlie 
prospects for the future are undoubtedlv much lirighter. 


Quehnsland. 

The develo])ment of cottuu I'ultiva.tiou in (hicciislaiid din ing the 
vcar has been verv satisfactory. In the last .Vnmial llc]'ott it was 
mentioned that the .tssociation liad been approached In- the 
Queensland rfovernmeiil autliorivie,; whli refeimna' to a seheiiii’ lor 
establishing a number of ex cervire men on tlie land. Asa result the 
('ouncil consented to guarantee tor a period of live years a price o; 
bs. 6d. per lb. of lint delivered at Liverpool for clean cotton 
forwarded to them from thicensland. The cott(,n was to be 

prodneed from approved types of seed, of longsiapled cotton to be 
issued to growers bv the hlncenshnul .Agi'icultund llcpailnient. ami 
the giiaraiitee was to dale from 1st .lanuai v 1920. the .fssoi ia! ion s 
loss throughout the whole iieriod imv to exceed no.onn. Ibirnm 
tlie vear 1.2.51) bales, weighing ol4,li62 Hi., have been received, 
lint the better (luaUtv has only a .staiile of ) which places n 
under a totallv ditferent i lass from cotton oi 1 ti/Kl" to I .', staple. 
.Uthough this cotton is (piito good ol its kdnd. it is ihnilit Ini 
whether the prices ruling over a nnmlicr of years would he such a.s 
to make the iudustiy a payabh mte for cultivators,* unless a 

better qualitv can be produced. 

'the latest reports are to the elfeet that 2(totio antes arc alrcadv 

beiiur cultivated with cotton in Queensland, wlm h should result 
ma^irop of at least S.ObO bales. The (Itiee, island (bnenment 
antluiritios are of the .pi, non that cotton gtownig offers tlm mosi 
adequate plan vet considered for dealing quiddy with the problem 

of iraniigraficn. 

® t'oNCi.rsioN. 


■II,, -v,™- i«s 'p'" """ 


11„. CUSl. ,.l .U ClVIOCLIW 


■I t’xi^'-’iiLciy 
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(leinaiid for cotton goods owing to the poverty of tlie world’s markets, 
tlic necessity for the development of new cotton growing areas is 
more urgent than ever. The comparative failure of the American 
cotton crop would liave proved a disaster in noiinal times, and 
tlicre must be an evci- increasing number of those engaged in the 
cotton trade who fully realize the .seriousness of the developments 
of the past season in connection with the advance of the boll-weevil, 
which hasgraduallv worked its way so that the whole State of South 
t'iirolina was covered, and North Carolina (the limit of the cotton 
belt) was affected to tlie e\tent this year that Soiitli Carolina was 
in 1020. ft is only a comparatively few years ago tlnit the boll- 
weevil crossed tlie Rio Grande from Jle.xico. and it 1ms gradually 
swoRt northward until now the entire cotton growing area lias become 
affected. In future the yield per acre will necessarily Ixi lower 
tlu'ouglioiit the States, in addition to which the cost of cultivating 
the crop will be enormously increased. 'L'hero is also a tendency 
towards diversification of crops in the South, which is likely to be 
more marked in the future. 

The increased cotton production within the Empire which has 
taken place, during tlie year in 1,’ganda. Nigeria and the Sudan, is 
very gratifying, and although temporary set-backs arc inevitable, 
due to climatic aud other causes, liiere can be no doubt but that the 
industry in these countries is now tirnily established, and that as 
huger areas are opened np by transport facilities, the quantities of 
raw material available for Lancashire spinners aud manufacturers 
will steadily increase. 





RECORD MILK YIELD OF A CROSS-BRED COW. 


Mk. I’tnvEP.. Maiiagov of tlie Military Dairy at Lucknow, 
reports coudusion of tlie lifth lactation of Edna, tlie lieaviest 
yielding cow cd the herd, with I5.32t U>. inill; in 360 davs. 
She is I'cing dried off now as within 2 juonths of her next 
calving. 

Edna is sirecl liy ‘‘Sea l.ord." a Fric.'sian impended iioiu 
.Australia in 1012. Flc'v dam was a Ilariicna cow whose he.st vield 
was 2,248 hi. in 337 days. 

Edna first calved in March 1017, and leer lactations arc; as 
follows ■ 

111. Davs 

6.521 . . . . . . -138 

6,.750 . . . . . . 225 

7.031 . . . . . , 24.') 

10,345 . . . . , . 374 

15,324 . . . . , . 3(io 

la tlie lactalicin now linisiiccl she gave in .sliort neriods i,>l 
7 days . . . . . . 623 lb. 

30 days . . . . 2,388 lb. 

[•1. .M.vrsox.i 

* 

* ♦ 

POISONOUS PROPERTY OF ACACIA TOMENTOSA. 

lx April 1921. Mr. (L 'I'ayloi', Fnperintendent. Civil \’cfi'iinai'v 
Department. Bomhay, sent a few pocls of Araritt louietilona '.vitli 
the report of the Vetciinary Assi.stant c.if Godhra that the' green pods 

! 618 ) 
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when eaten l)y cattle dunnst periods of deficient fodder su])|)ly give 
rise to poisoning, the symptoms being drowsiness, salivation, etc. 

This plant is lonnd growing wild in the Dang .lungles. in the 
Panch-mahals anil in the Sholapur District. It is a small tree 
with yellowish bark and tiny greenish white (lowers. Its vernacnlar 
name as given by ('ooke is mijar. Init in the I'aneli-mahids tlie 
plant is known as rengda and tlio pods are named nmaf. Two 
varieties known as rmOw and mma were at first helieved to be in 
existence, the latter bihiig noisonmis to eattle. l ansing oven death. 
Later reports liowever go to -ilniw tha* ah [ilants belong to the same 
variety but some bear bitter pods whii li i-anse poisoning, while 
others ha\'c sweet ones, 

.\ feeding expinimeni with iwo lull-grown raliliits was started 
on 1 8th April. 19'2l, after they were keiit wiilnml food loi’ the 
previous 24 hours. <ln the hist two days the ainiiials wen- 
served with It) pods, from tlie third to I he seventh dav with lU p"'!'' 
and on the last dav witli (it) nods, all ol wl-.ieh were eoiisiimed. ' 'a 


the 20tli A])rib U) pods previously so.iked in walcr l-a -.’I hours 
were "iven and they were all eaten in the roiu'se o| the dav. I lie 


ne.xt day tlie animals seemed a liule lui'led dnv.n and resth-ss. On 
two (1u\-s of th(> oxjierimeiit h'tfnfih grass. 7 p, s o- m weielu. 
was also given. The t'vo animals together .onsiuiied in the period 
of the experiment 2SU pods without anv HI elTeei. Th- pod- 
without the mhuL wen- reported liv the AgneiilturaM henn-t m 
contain O'U.S per eeiiT. of liydrocvaiue aeid whu-h n ihe 
^„.,,nous pniicuile involved. The seeds do not eon, a, a anc 


i „.„n;i ,vi«! m-r- »■ m-i' ■yo-l 



...onui- 0.1 !-«i- nvss vv,,- In ^ 

,■ ^ 1 • 1 .,,,,1 rhpn fed to t\vt» otliei Mlilet-. 

-TlViuHood lor 24 hours when the experiment started on 

::nSth:!:^aPy feed varied from ,1 to 


* tolaa = 1 
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roDsumption being 2'28 iolas. The animals maintained their 
health tlnoughont the trial which was closed on 11th April for 
want of feeding material. A sample of the pods was sent to the 
Agricultural Chemist for analysis, who reported that the material 
contained O'Oto per cent, of hydrocyanic acid. 

Tt may he noted that in the first feeding trial the animals had 
been given grass for two days in addition to the pods. In the 
second experiment nothing else than the pods was given. 

The trials snggest a certain immnnity to hydrocyanic acid 
poisoning. The hilling dose has yet to be ascertained but appears 
to be above that contained in the rations given to the rabbits. 
[G, B. Patwardhax.I 

* 

« * 

AN IMPROVED METHOD OF WHEAT SOWING FOR CENTRAL 

INDIA. 

Ve take the following interesting facts from a paper on the 
siibjett read Iry Mr. K. It. .losbi, B.Ac:.. Senior Agricnltural 
Assistant, Department of Agriculture, Ilolkar State, at the 
Ninth Indian Science Congress. Madras, 1922. 

In Central India, particidarly in itlalwa. wlioro the propti 
sowing season for ml"' crops e.xtciids over a veiy sliort period, 
sowing is usually done by means of a plough with the usual seeding 
attachment In addition to other disadvantages, the operation 

is ne( essarily slow, li to 2 acres a day being the maximum rate ])ci 
plough. Trials extending over live seasons of varying rainfall 
witli a 2-coultered drill, such a.s is used in the loealitv for f.li'inf 
crops, with the object of expediting sowing, brouglit out some us"lul 
information regai'dhig depth of .sowing, sjiacing. etc. The maximum 
depth at which the seed could be sown with tlic drill was 3.1” 
compared with tlie u.sual depth ot HV' witli the ]dough and 
wii. hiut as there, was no deficiencv of moi.stui'p in the soil 
at this depth, tlie genninalion was better and earlier by 24 to 
30 hours. 

As regards spacing, tlie re.snlts ot (luce years’ experiments 
indicate that 18 planting gives Letter results than the usual local 
practice of 15" planting. The benefit is greater in ease of shallow 
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sowing with tlic drill than in case of deep sowing with tlie nai. Tlie 
drill showed to greater advantage with a 50 lb. .seed ]iet' acre than 
when this was increased to 70 Ih. per acre. 

'I’he draught exerted by the drill and the mu heliig about the 
same, it is reported tliat the nu'.in advantages of the drill over the 
nai are ;--(!) It covers twice the area .sown hv tlic mii and tluis 
takes half the time refinired hy the latter. (2) .An average .saving 
of 11 Ih- of seed per acre was effected on acconnt of a wider and 
more economic spacing the loss of seed increasing with the increase 
in the seeding depth and decreasing with th.e increase in tlic di.staiu c 
between the l ows. (3) .An increased yield of aliout 10 per cent, was 
obtained. The visible effects of the shallower sowing by the (liill 
were a better growth, better tillering, shorter crowii.s aiul a more 
even crop. For the drill the seed-hed reiiuircs. however, to he 
deep and fine, and the sowing should lie done when there is suHii ient 
moisture at the seeding depth which re(|uii'eniciits jiroliahli- explain 
whv the use of the Ihanf drill has not hitiK'rto li<*c(ime geneial 
in the tract. 

* 

* 


MANUFACTURE OF SUGAR DIRECT FROM CANE IN INDIA 
during the season 1921-22. 

Fiohtf.fn fai'tovics making sugar direi't from ciino woikisl in 
India during the season 19-21-22. Nine of these are situated in 
Bihar and Orissa, six in the fnited Provinces, one in .Assam and 
two in -Afadras. Knfiuivies were instituted hy the Sugar Bureau 
to ascertain the output of these faetories. and we are much 
indebted to the management of eacli factory tor the promiilnes- 
with which the statistics required under various heads were 

furnisiicd. ,, i i 

'Ihe table below nivcs the total figures of earn- crushed, suga, 

oh„in«l Ic Ilie ('! '< »'■ 

,2) tiu. Cniwi 0) I”"""” ; 

27,031 tons as compaied ttuU ".o - 
previous season. 
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Total production of •oifiar by factories cnishiiuj cane for the. 
seasons .\ot:eiid:cr to April 1621-22 and 1920-21. 



^ OA2iF. nUlSUED 

Sugar 

MADE 

Molasses obtained 


: 1921-22 

1920-21 

: 1921-22 

1920-21 

; 1921-22 

1920-21 


M.lm 

Mtb. 

i Mds. 

ilda. 

i 

Mds. 

Mds. 

Biliar and Urissn 

7r>.l)’).22l 

lin.77,0S:? 

; 5,24,077 1 

4,00,100 

; 2,98,383 ' 

2,01,020 

United Province*' . . 

21.27.7:1: 

2^47.STl 

' 1,411,910 

1,50,777 

; 92,713 

f 

i 1.19.231 

UtluT jjrrjviiifes ■><' 
India 

lo.r^d.dTs 


S2.05I 

47,414 

44,371 

33.86! 

Total foh lNm \ 


97,31.415 

7.53.U3S 

0,09.291 

4,35,407 1 

1 

4,04,712 


It will be .'een tliat tlie major portion of sugar produotion in 
India is from North Bihar where, ronclilv .s])eal\ing. cane from an 
area of over 30KHK) acres was put thronah fnetorios. .-Vltliongli tlie 
United Ih'o'. nices li.ave the lai’gest percentage of the total area niulei' 
cane in Imlia. the tnoduction of re lined sugar liv modern methods 
in these ](VOviiices fell during the yiair by lu'niiy 10,000 tnaunds, 

.V comparison of the statistics will show that factories were 
fortunate in getting more cane for milling (10.2S,22l mils, 
additional) in the season 1921-22 tlian in the, ])reviou.s season, 
resulting in an iiureased output of sugar for the whoh' of India In, 
S4.340 mds. .slight improvement is also notieeable in tin- 
ellieieney ot tlie faetoi'ies as r(‘gai'ds the leeoverv of.sugar from tlie 
cane crushed ami the consequent reduction in the |)ruduetion of 
molasses. It we take tlie all-Tudia figures wo bud that on an 
average 11'28 mds. of eaiie were reonired this siaison to produce 
1 maund of .sugar as coni] aired with the I4‘.j-1 mds. required in 
the previous .sea.sou. .Similarlv, the pereeiitnge of molasses to 
sugar uiaiiufaeturcd has fallen from 69 47 in 1920-21 to 57’78 in 
the season 1921-22. 

ft is hoped to collect and ]nil)lish in due course bgures regarding 
the production of sugar from yur or mb by modern refineries in the 
working season of 1922. [Kasanji D. Xaik.] 
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NITROGENOUS FERTILIZERS FOR SUGARCANE. 


Dr. J. KrvFEr;, Assistant Director of the J’asoeroean Siigar 
"Experiment Station, publishes in Medeikelingen iri)i het PmefsMion 
voor de J fivn-.sui]:eri udmfrie, Jaargang 1922, No. an interesting 
paper on the relative value of several nitrogenous fertilizers for 
sugarcane cultivation in .lava. It is necessary to mention that, 
under the supervi.sion of the Sugar E.xperiment Station at 
Pasoeroeaii, field trials have been carried on for many years 
on a great number of sugar plantations about tlie relative 
value of nitrogenou.s lertilizer.s. Sulphate of ammonia. >cl)i( h i.s 
oomiuonly used as a fertilizer in .lava (the average amount a])plieil 
is about 380 lb. pei- acre), wa.s taken as tlie l)asis for comparison. 

During the last ten years l(i2 compari.soii.s were made betn eeii 
sulphate of ammonia a))d nitrate of soda. Tliese two fertilizers 
proved to be of ecpial value but sulphate of ammonia is prelcrable, 
because it is less hvgroseopic. 

Xitvnlini or cyanamide was not found to be so good as sidpbate 
of ammonia. In about 100 field trials, tbe latter luamiiv showed 
better results in 53 case.s and only in 2t cases did tlie bmner give 
equal results to stdphate of ammonia. 

Ammonsuifaatsalpeter, imported by the " lladisclie .\iuliii 
und Sotlafabriken, •' proved to be too hvgroscopie for the coali- 


tions in the tvo])ical rainy season. 

freuin. also imported bv the '• Badisebey was comiiarcd with 

sulphate of ammonia in 12 field trials, and gave, sumlar re,s,dts 

As tbe result of a more detailed study groundnut . akc has been 
I. n,„ .1 » •“Ii'l.e. o. » 

,,k,. .ill. »l »"«»«“ e"'" " " 

different manures. 


* * 


„S«»L DE«0«»At,0» W ™ 

ON THE MANUFACTURE OF COTTON. 

'I'lUi tirst public demonstration of the. u^ of Liable 

mraera for researcl, work in textile nianufactutin. ■ ^ 
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feature of the eoiiveiitiou of the American Cotton Manufacturers’ 
Association in 'Washington. The picture was a two-reel film, 
entitled Thirsty Cotton, an Analysis of the Kfiect of Jloisturc 
oil the Manufacture of Cotton,” prepared for the f’arIcs-Cramer 
Company, manufacturers of humidifying apparatus, 'P'itohburg. 
Mass., and Charlotte. N. C. by the Worcester (Mass.) Film Corpora- 
tion, and shown in Koora J) of the Hotel AVashington. The film 
was completed too late to be given a place on the regular convention 
programme, but was .sliown several times eacli day outside of conven- 
tion session hours to apjireciativ'e audiences of manufacturers. 

Not only did the pictures demonstrate in a conclusive raarmer 
the need of proper luuviidificatiou in cotton manufacturing, but bv 
the use of close-ups and the slow-sjieed projector they proved the 
correctness of certain tlieories and gave rise to doubts as to others ; 
these particular features of the fdm represented research work of 
a high order and gave an effective demonstration of the value of 
the moviiig-pieture camera for more intensive research work on 
the fibre and manufacturing processes. 

SOMK OF Tin; LVTKRl-.STlNf; DLSCLOSURK.S. 

For instance, the use of the ultra-speed camera and slow-spced 
projector applied to roving machinery cnable.s one to perceive for 
the first time that dry, statically chargeil bunches of fibre actuallv 
leave the roving before entering the flier and jump over the twizzl-' 
to the roving which i.s entering the channel of tlie flier arm, resulting 
in a slack- twisted and uneven product. 

Another picture indicates the absolute elimination of this 
serious fault without tlie slightest evidence of static electricitv 
when operating with a properly humidified atmospliere. 

Somewhat less dramatic than the senes of pictures just 
mentioned, but even more significant, was that part of the film 
showing for the first time the cause of the peculiar behaviour of 
dry and moist fibres during breaking tests. The card sliver used for 
this series of pictures is shown slowly and .steadily separating in 
the jaw.s of a testing machine, and so highly magnified that, as the 
sliver separates, the individual fibres are distincth’ visible. Drv 
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fibres show vev}' sliglit resistance to separation. Wlicn moist, 
Itowever, the fibres beliave almost as if they were alive. Mach 
fibre seems to cling to its nciglibonr. ami at the e.vact moment of 
parting there is a very prononneed recoil like that of a .suddenly 
released spring, indicating how much more clastic the imliviibial 
fibres have become as the result of their contained moisture. 

Scarcely less interesting and significant were the double 
exjiosure picture showing the striking difference between vai'ii lieing 
spun with and without suffieient moisture : tlaise slmwing tin' 
effect of static electricity in the carding process, and the contrasted 
conditions disclosed on the drawing frauie. \Ti'.riih' Worhi {[’.S.A.). 
LXI. 22, June 1922.1 

COTTON RESEARCH. 

Through the courtesy of the British. Cotton Industry llesenrcli 
.\ssociation, the Secretary of the Indian Central Cotton Committee 
has sent the following abstracts fm publication ; ■ 


Origin or r.GVPTiAN cotto.n. 

The cultivated I’gvptian cottons can all be reh'ned back t(.i t wo 
s-DP.cies, rlz.. G. hirhmkuse and G. /amc/a/me, wliich were mossed 
with other types. The pure strains are veiv seldom found. It is 
difficult to distinguish between tlic numerous types ol roftons, ai 

ex.m.imtkm ol tito •■•■I lo.m licing tlio l«t ol .l.i.o; ,o, 

ailov,™ ooprosoBl l,ylo,Js .1,1.1. i. ..So 

„i tl... .««!. [Bol. CM.. IMl 1«, 2S1 . 1.0.,, «"». 

I1W1.53, V E- 

W.\TER requirements OF PlM.\ COTTON’. 

oM.„l::; ,...,.o,„ : 

losolt ..1 tl«..' .1 ‘0 . ,.1,C .. 00.1 111 i..l"..l'0.. 

.ill .0, VO .i .»i .-in 

and that the deteri.unatio. ^ phenomena were 

be unnecessary excei.t m eiitual case.. 
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noted in regard to the water relations of the different sizes of plants 
produced under varieci soil-moisture conditions, indicating a 
retardation of growth and fruiting activities during the late 
development of the large plants. A discussion is included of the 
period of maturation for Pima bolls, data for the shedding of 
immature bolls, distribution and depth of penetration of the 
roots of Pima cotton and other phases of the irrigation problem. 
(U. S. Dept. Aqri. Bull. Xo. 1018. ( J. King.] 

Plant transi'iration. 

'L’he authors have studied the laws governing evaporation from 
free water surfaces and through perforated septa under varying 
conditions, and especially in moving air. using a .special apparatus 
by which temperature, humidity and wind velocity can lie main- 
tained constant and can be varied. They worked with aiisolutclv 
dry air and ascertained the opmntity of water taken up per hour, 
From -their results they conehule that in nature, where general! v 
greater wind velocities prevail, it is not. the forms of leaves, plants 
and corollas which determine the amount of tran.spiration but the 
size of the total surface. The pa])er concludes with a discinssion 
of FreeinaniVs transpiration experiments. \Bot. CeHtr.. 1922, 143. 
238-23-1 ; from Jahrh.J. a-ix-a. Bot.. 1921. 60, -toi)-498. H. Sikri- 
and K. L. Xoack.] 

OsMOSl.S OF plant C'KLL. 

The results of a general study of osmotic equilibrium between 
the cell and the surrounding medium are reported. The experi- 
ments were carried out on marine alga; and it i.s stated that the 
elassic doctrine which likens the plant cell to an osmometer does imt 
account for all the facts ol>scrve(!. \Compt. rend.. 1922. 174, 
1490-1-192. L. Lapil'ljue.] 

Torsion constant of cotton uair. 

The iiulhur assumes tiiat a mea.surement of the force required 
(o break a single fibre by twisting it is of practical value. He 
propobc.s to determine tbi.-i by fixing the fibre in a clamp which can 
be rotated, and counting the necessary revolutions, the fibre being 
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held taut by a weight which cannot revolve and whicli is just 
sufficient to prevent it from winding up. The Scliopper twist 
apparatus can he used. Tn a mathematical treatment of the subject 
it is shown that tot-sion x diameter is a constant, and this was 
confirmed in the case of sisal and hemp by actually measuring the 
cross section of the broken fibre. Thi.s propo.sitiun is furtlier 
elaborated into the formula, torsion /V^ = a constant, where N 
is the ■“ number of the filu-e, i.e.. the length (in metres) per grin. 
In the case of the cotton hair, the length tested was 1 cm. ;nul the 
load was 0',57 grni. The lupaii nuinher (X) was .'ioS'h ; the mciin 
number of turns before break top'll : the mean of the mimbers 
below the. average and the mean of the higher iimnbi'rs 

;)37'9. 'I'he “ torsion constant ’’ is therefore = h > 

for a 1 cm. length or 3.70 jier metre. Cotton has a higher value than 
other fibres ; tlius, silk, 248: sisal. 22! : uianilla. 21S; Lincoln 
wool, 214: Dutch hemp. Itl : blue lla.K. 130: artlticial .silk, 125; 
jute (it. \l)e T(’:rticIinfJ>islrie. 1022,3.2.73-258. -L IIi'ckkrino 

VtNCKEUS.l 

Testixo ok cotton y.vkn. 


The application of statistical methods in yarn testing is 
discussed. The author describes briefly the motho.l of obtaining the 
probable error and it< significance. I'urther, he deduces that for 
accurate work in vavn testing 200 tests are necessary in all casr.s in 
order to obtain a mean of reasonable relialhlity. whether tin- yam 
is an uniform one. or obvioiidv irregulav. IText. Her.. 1022. 39. 
41-42. H. I’lSHKI!.) 


M.CTUTM.ATKUn CONTROL OF FIF.Ll) PLOTS. 

In connm tioii with the theory of probabilities applied to field 
experiments, tlie contents of the following five papers are siimii.- 
,ized-^(l) T. Roemer-Technique of Field Lxpenmen ,s , {-) L- 

l.otwcei, the Nze of tin ^ R^dcwald- Jlitachcvliclds 

vation in F told L.xpcrmieuts , ( ) 



628 


AGRICULTURAL JOURNAL OF INDIA 


[XVII, VI. 


CompensatioTi Calculation for the, eliraiiiatioii of Soil Diflerences 
in Field Experiments. [Bull. Agri. Intelligence, 1921, 12, 250- 
253.] 

Description of textile fibre plant. 

■V description is given of a new fibre-_yielding plant which has 
been obtained as the result ol repeated selection from a native rubber 
plant. The new plant furnishes three products simultaneously : 
(1) the bast fibre, (2) a seed hair similar to kapok, (3) rubber. 
The plant is a perennial and can be very cheaply cultivated. It 
requires a tropical or .sub-tropical climate and must have a sufficient 
quantity of water, otherwise no special soil conditions are necessary. 
Tlic l)ast can he ca.silv and ra])idly obtained by hand labour, or by 
simple machinery from fresh-cut. woody shoots. The production 
of the raw material is therefore very chea]i, as is the preparation of 
the fibre. Tlio single fibres can lie separated by hand so that they 
are as fine and as iree from imimrity as miicluheckled flax. 
When finely comlied the fibre has the colour and lustre of line- 
combed, bleaclietl flax. [Textilbcriv/itc, 1922, 3, 120-122. II. (fuvoT.| 

* * 

INDIAN CINCHONA BARK AND MYROBALANS. 

A\ I', have received the following communication from the 
Imperial Institute for public.) tion 

A new volume in the series of Keports of the Indian Traih 
Enquiry conducted at the Imperial Institute has just been publislied 
by Mr. John Murray (price hs.l. It domls with cinchona bark. ilii‘ 
source of quinine, and myrobalans, an important tanning materi.il, 
At the present time Java has a. virtual monojjolv in the pi'odui- 
tion of cinchona Ij.irk, ns clo.se.st competitor being India which 
produces only about .S per cent, ol the wojld's sujiplv. Moi'eovcr 
the manutactuie of quinine is largely under th<‘ control of Dutch 
inteiests, and of tlie S.ooo.ttno oz. used aiiniiallv in the Ihitisl 
I>mpiie about .5.000.000 oz.. have to bi‘ iibta med from foriugn sou ires. 
In \iev, oi the importance ol the matter it is n'eommeiided tliat 
attempts should lie made to pnxluce in India sullicient liarlt to 
meet a miicli larger proportion of the Empire's requirements. 
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Cinchona has been introduced into several tropical parts of the 
Empire, and tlie volume contains the results of examination at the 
Imperial Institute ol cinchona bark grown in St, Helena; 
Tanganyika, and tlie Cameroons. 

Myrobalaiis. the dried Iniits ol a large tree, foriii one of the 
principal tanning materials used in India and are also largely export- 
ed. The amounts reaching this countiy have varied in recent 
years from about .500,000 cwt. to over 800,000 cwl.. whilst prior 
to the war Germany and the United States were also large importers. 
Particulars are given in the lieport as to the trade in myrobalaiis, 
their composition, and their ns(‘ by British tanners and dyers, 
whilst suggestions are made wltli respect to the luture trade in this 

product. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


-Mr. G. Ev.xns. G.l.E.. .M.A.. Director of Agriculture, Bengal, 
lias been granted coinbined leave for 28 inontlis from or after the 
nth October. 1922. 

* 

♦ 

Dr. X. GuPT.i lues been appointed to officiate a.s Deputy 
Director of Agriciiltuie. Presidency Division, Bengal, with head- 
quarters at Galcutta. 

♦ * 

■ Hai Pv.t.iEsv.vR D-.'i.s Guct.v R..vi(,\i)i;r. Deputy Direidor of 
Agriculture, Bengal, has been posted to tire Burdwan Division with 
head (quarters at Cliinsurah. 

* 

* * 

Me. H. C. 8.4MP.SO.V. C'.r.E.. B.Sc.. has been penuitted to 
retire from the Indian Agricultural Service with effect from the 22nd 
December. 1923, the date of e.xpiry of the leave granted to him. 

* 

^ * 

Mr. B. M'. Littlewooi). N.D.A., Deputy Director of Agricul- 
ture, Live Stock, Madras, has been granted combined leave for six 
months and 12 day.s from or after the 1st October. 1922, Mr. M. \ . 
Raghavalu Nayudu officiating. 

* 

♦ * 

The services of Mr. Roger Thomas, B.Sc., have been replaced 
at the di.sposal of the Government of Madras from the 24th May. 
1922. 

* 

^ * 

Mr. S.vadat-ul-lah Khax, B.A.. Probationary Deputy Director 
of Agriculture, has been posted in charge of the VI Circle, Madras 

( (i3U ) 
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Presidency, mce .\[r. R. C. Broadfoot, N.D.A,, granted combined 
leave for nine months from the 15th Novemlier. 1!)22. 


*Ir. C. L. Bkrg. Assistant Executive Engineer (under training). 
P.W.IJ., Madras, has been appointed to act as (iovcrnnient Agricul- 
tural Engineer m the Agricultural Department, nee Mr. F.”t. T. 
Xewland granted leave or until further orders. 


Mr. K. L -NXiKKisH.NA -Mk.xox. otticialiiig in tfio Madrius Agricul- 
tural Service, has been posted to the duties of tlio Superiutondeiit, 
Central Fartn. (.oiniltatore. 

* « 

Mr. I . 1 Am.. dl Agriculture, 

l^oiubav. wlio w'out nu istudv leave tn America to .■specialize in 
agricultural ccamomics. has taken the (iegree of .M.Sc.. of the 
M’isoonsiu University. 

Mh. C. 'L'avi.ok. M.II.F.V.S.. Su])eriiit('ndeiit, l^oinbaVj 

has hoeii allowed an extension of lurloneli tor six months. 

Hi Hi 

Mr. F. If. Vicu. .Vgricultural Engineer to (■'(ivemment. rnited 
Provinces, has lieou granted cuinl’iiiied leave, lor 15 months from 
or after 18th .liilv. 10-2'2. Mr, Wilayat Husain Cossar otiiciating. 

* 

tfe *5: 

Me. B.ri. .Mukvxh 1\.mm:k has been appointed to oliiciate as 
Second Agricultural Engineer to Government. United Provinces. 
'urc Mr. M'. H. tiossar on other duty. 

* 

* 

Mr. .t. ( d I )our.s. B.A.. has lieen confirmed in his apjioiutmeiit 
of Director of Agriculture. Bihar and Orissa, from the (ith January. 
1920. 
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Mr. T. D. Stock, B.Sc., D.I.C., A.R.C.S.. Economic Botanist, 
has assumed cliarge of the Myingyan Agricultural Circle, Burma, 
with head-quarters at Myingyan from the 1st September, 1922. 

* ^ 

'I'he tenth annual meeting of the Indian Science Congress will 
be held at Lucknow from the 8th to 13th January, 1923. 

'I'lie President of the Congress is Sir M. Visvesvaraya, 
K.C.I.E., M.Inst. C.E.. D. Sc., and the Sectional Presidents will 
be as follows 

Agriculture. Dr. X- Kuxjan Pillai, Director of 

Agriculture. Travancorc. 

Bolauij. -Mrs. C>. L. C. Howard. ]\I.A., Second 

Imperial Economic Botanist, Pusa. 

Chemislrg. Dr. A. X. Meldru-M, Professor of Physics 

and Chemistry, Cujavat College, 
Alimcdabad. 

• Phgsiw. Dr. S. K. Banerji, Director, Bombay 

and Alibag Observatories, Bombay. 

Geology. Dr. E. H. Pascoe. Director of the 

Ceolugical Sui vcy of India, Calcutta. 

Zoology. .Mr. D. Matihat, Profcs.sor of Zoology, 

(h)vernmeiit College, Lahore. 

Medical Heaearcli. Lieut. -Coloxei. C. A. Sprawsox, 

i.M.S.. Pi'incipal and Professor 

of iledicine, King George’.s Medical 
College, JiUcknow. 

Anthropology. Dr. .1. Modi, Bombay. 

In addition to the regular programme of the meetings of the 
scientific sections, a series of general sc.ientihc discussions has been 
organized, beginning with one on colloids by Dr. S. S. Bhatnagar 
of Benares. A serie.s of illustrated public, lectures on subject.s ol 
popular scienfiHc iiiteresi has also been arrangial. 



Co-operation in Germany, Italy and Ireland.-A report by 
M. L. Darling, Esq., l.t'.S., formerly Joint Uegi.strar, Co- 
operative Societies, I’mijab. (Lnliore : I iovernment I’i'ess.) 
Price, Rs. 3-S 0. 


I'his most able ri'port is a welcome lelilitioii to worbs alreiidy 
produced by informed writers wlio know and uiulerstand the coiiili- 
tions under which the eo-opei<itive movement e.xists in India, 
'File trouble from which many Indian co-operatois suffer is theii- 
ignoranee of precedent. Not that European jirecedent i.s always 
a sate guide where cireiimslaiiees are very diffeieiii, Riil il affords, 
at least, a starting point from whieh to work things oiit ; and 
Mr. Darling's neeoiint of the co-operative luoveiiient in Ceniiany will 
come as a tonic to many wlio originally |)iiined their faith to .sell-liel]) 
and then, because ol vlic length and .stce|ihcss oil lie road, iiirliiied 
towards tlie support of istatoaid. - tiermany^h says Mr. Darling, 
'■ is a splendid e.xample of self-help, as Italy is a wannng of t!ic danger 
of State aid. But Italy, too. is learning tlie lesson that sooner or 

later ail must learn who ignore first principles. 

Gcriuaiiv. however, lias a deeper lesson to teach tliu.<c wlio arc 
interested in the co-operative movement in India. The ioundcr ol 
rural co-operatioii m Cermanv. Raiffeisen, was a sturdy and con- 
vinced opponent of State aid. Bismarck came on the scene and. a. 
iivst. viewed the co-operative movement witl. siispicon. ime .as 
, novel doctrine whicli was not military andimgl.l he puc. ist. 
it could bo so iiiaueiieed as to suit the policy ol Inipeiml Genuai y . 

( 033 ) 



634 


AGRICUtTURAL JOURNAL OP INDIA 


[XVII, VI. 


Eagles and other deeorations began to descend on leading co-oper- 
ators ; and, whenever pos.sible. orders for forage and other cominodi 
ties for Army use were placed with co-operative institutions. Before 
tile war the co-operative movement in Germany had learned some- 
thing of the art of rattling the .sabre, and patriotic songs of a dis- 
tinctly aggressive type were sung at co-operative gatherings and 
banquets. And what of “ after the war ? Co-operators may well 
be grateful to i\rr. Darling for telling them. The war brought 
sliatteiing defeat ; and “ defeat is kindling a spirit which could 
never liavc arisen out of victory and wliicli expresses all that is best 
in the German race." Tlie long npliill fight has liegiin again and it 
is this that invigorates. German co-operators are no longer able to 
turn to the State for financial faiouns. Politics are eschewed ; 
the public exchequer is empty. But still, the spirit of Raiffeisen and 
his doctrines live, and in the two years following the war 10,000 
co-operative societies wore opened. As ilr. Darling remarks, there 
could be no finer tiibute to tlie power oi ( o-operation and tlie 
unconquerable .spirit of man. 

In Italy, the reader is told, co-opcvative societies fall into two 
main divisions. In the one are tlie societies controlled bj- tlie 
Socialist party which aims at the destruction of capitalism and tlie 
establishment of collectivism in its place. In the other are the 
societies controlled by the CatlioUcs stronulv entrenched in indivi- 
dualism. Tlie liotte.st rivalry jivevails and as tlie co-operative 
society is regarded in Italv as a source of political strength, both 
parties compete feverislily with each otlior to form societies. Tliis 
factor, which ha.s had much to do with the rapid speed of tlie move- 
ment in Italy, has only recently come into phn , as it is only since the 
war that the Catholics have beaiui to take an open part in politics. 
Only less important than political rivalry is the lavish financial 
assistance given by Government. Millions of lire have been poured 
out, mainlv in the hope that Co-operation would prove a sedative 
to the agraiinn and industrial ferment produced )iy a long war on a 
not very phlegmatic people. .Societies have sprung up like miisli- 
roouis, some witli no more resources than a few 10 lire shares, believ- 
ing that imlmiited funds would be placed at their disposal by 
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(Government., liven Italians are alarmed at the appearance of so 
inanv new societies, some of which Iiave already had to be liquidated. 
I'lie danger i.s accentuated In' the almost total lack of organization 
for inspection and control, which has therefore had to be inipj’or'ised 
ill haste with insiilficient funds and staff. It must be noted, in 
contrast, tliat in tlcrmimy an elaborate sy.stem of federations and 
unions ensures that as .soon a.s a society is formed it shall come under 
skilled guidance and control. The ahseiice of inspection and 
guidance and t!ie sudden cessation of the Hood of State money have 
resulted in the collapse of a large number of Ttaluiii societies. Italy 
ma V- however, vet be saved Iw men like Luzzatti just a.s the tradition 
of Raiffeisen luis saved the co-operative luovemeiit in Cerniany, 
(n two fields the achievement.s of llaly are brilliant and beyond 
aiivtliing achieved elsewhere. '!'l;e t'o-operative harm and tlic 
Labour Societv are now deftnitely established, and are even 
spreading across the .Mps. Thev are Inw great contribution to 
Co-upera'tion just as village Iwiiks with their unions and feilerafunis 


are (lennany’s. 

in Treliind. with singular wisdom and restraiiu. politics have 
always been rigidlv excluded, a fact that has been the salvation o( 
i'o-operation in that unhaupv island. For rears under the l.eneli- 
tec, a of the Irish Aizrh'ultnral Orgamzation '^ocietv.mon oi al, 
sUadcs'oi opinion have l.een able to meet togetlicr m perfeid aimtic 
Dnimon. both (iemu.ii and Irish, is to the effect that a .soew- y that 
, akes to politics is as good as lost. Where Co-operation an, 1 oblns 

^tion loses her freedom. Russia is theclassio mstano ol tins 11 

■innUt{nt ond'^ mav pvove iviebistible, nie ] 

j"”,- Id M-. O" 

t-o-operat«»' has to fear. ■ 

l'> -‘I-- ;trve Boeietiesis necessarv. 

,.rih student, (.ertain portions. 

'I'he liook IS I'ot 0 ,^ interest bv the general reader, especially 
however,, mav be read with v ph, whole ol 

those which are descriptive ot mdi 
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Mr. Darling’.s book slionltl 1)0 read liy eveiy official coiuiected witli 
the co-operative moveiiieiit and particularly by budding Regis- 
trars. Xon-official workers, who find but little time for study, will 
welcome Mr. Darling’s liook not only for its breadth of outlook 
but for the fact that it consists of less than 200 pages of good 
clear print. [H. R. ('.] 



NEW BOOKS 


ON AGRICULTURK AND ALLIED SUBJECTS. 


1, Genetics, An Introduc.tioii to tiie Study ot Heredity, by 

n, Ei. Walter. Revised Edition. P]). xvi r3.54 : !•-’ iigs. 
(New York : Macmillan & Co.) 

2. Elements of Plant Biology, by .A.. G. Taii.sley, i'Mi.S. (Imndon : 

George Allen and Unwin.) Pricey, 1 (he (id. 

3, The Psvchic Lite of Insects, by E. L. Bouvier. Translated by 

L. 0. Howard. I’p. 377. (London : T. F. I'jnvin.) Prii’c, 

8s. 6d. 

4. Live Stock and T'ann Meclianic.s, by .). H. Gehrs. Pi>. 31)3. 

(London : Macmillan & Co.) Price, lO-s. fid. 

,7, Cvclopedia of Farm Animals, edited by L. II.' Bailey. 
Pp. xvi -708 : 'J-j plates. (London: .Macmillan A Co.) 
Price, 2.5.V. net. 

(i. Cyclopedia of Farm ('rop.s : A Popular Survey of ('imps and 
Crop-making methods in the Lnited States and ( anada. 
Pp. xvi 4)99 : 2.1 plates. (Taindon : Macmillan A < o.) 
Price, 25.J. net. 

7. Agricultural Bacteriology. I)y •!. Y. Greaves. P]). 437. 

'^(Philadelphia : Lea and Febigcr.) Price. 4 dollars. 

S. Principles and Practice, ol Butter-making. i)y <'■ L. M( bay and 
C Larsen. Third Edition, largely rewritten. Pp. xiv -:-49a. 

(New York: .1. Wiley and Sons. Inc. ; London: ( liapman 
A Hail. i4d.) Price, la-s. net. 

m A Short lli.story of British Agriculture, by John On . I'p. 99. 
(fmndon : Dxford University Press.) Price, 2.s'. (a .ne . 

( 637 ) 
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The following publications have been issued by the Imperial 
Departnient of Agriculture in India since our last issue : — 

Memoirs. 

1 . A New Ginger Disease in Godavari District, by S. Sund araranian, 

if. A. (Botanical Scries. Vol. XI. No. 0.) Price, R. 
1 or l.s. 4d, 

2. Studies in Rinderpest, by W. A. J'ool, M.R.C.V.S., and T. M. 

Doyle. P.R.C.V.S. (Veterinary Scries, Vol. III. No. 4.) 
Price. R. 1 or l.s. 4rf. 

Bulletins. 

3. Heport of Campaign agaimst Spodoptern mauritia, Boisd, 

{Novtuidce) in Malabar, by E. Ballard. B..\..’F.1?.S, (Bulletin 
No. 132.) Price. As. 2. 

4. Some Observations on the Control of Field Rats in the Punjab, 

by IM. A. Husain. M..A., and Hem Singh Prnthi. M.Sc. 
(R\illetin No. 13.5.) Price. A. I. 

5. Note on the Probalnlity of an Inter-relation between the length 

of the Stigma and that of the Fibre in some forms of the 
genus Gossijpinm. I)v Rain Prasad. (Bulletin No. 137.) 
Price, As. 4. 



LIST OF AGRICULTURAL PUBLICATIONS IN 
INDIA FROM Tst FKBRUARY TO 
3 1st JULY, 1922 . 



Author 


Where publi.-^licd 


GENERAL AGRICULTURE 

I j Tiu' J'xinmf Kdited he tfie Ajiricul- •, Mc.ssr.'*. lliai-ker. Spink 

l»f{)'7, .W’il. Part-v Jl. rural Adviser to the ■ X* (,Vi., 

IJI & ]\'. Priti* R. 1-8 (fF '2c. <L-vernnienf of India, 
per part ; annual >^nb<( ription 
Ms. I* I'r yd. 

- Pmeoerlinu^ "1 Ihe Board ■'! A‘;neijUur:i! Ad^i^oi tn ' ('"vermneni I’rintiii^', 
Acricnltim- in India held al the (Jovernmeiit •<! India, ( alcutiii. 

I’usa on the l.vtli Keliriiary, India. 
lOi.’:?, ami till' frdlouin^ 
days (n ith appen(li(.e.%). Priee 
n.‘ I. 


3 rnwiija iv-Anu'i'iiMii (.'otU'i!. j 1 ; 
Fni'tlier Tield Trials j l(ilS-2i\'. 
*'|)innin'_' Trial.' and Marker 
t.'ririinizulioii. Fu~.a Acri- 
eultural H search fnstiuile 
ihilletin No. ]'2i\ Priee As. 4. 

B. Bun. M.n.L., ii..sc.. 
Seeielarv. Indian Cen- 
tral C.ifton Uoni- 
iniltee. 

t- 

Diiu- 

4 .A^rieiihurai Stalisiii-s of 

British India. l!tll>-*io. V'd 11. 
I’rice K. I-S. 

issued by the Depart- 
ment V.t Stalisile.s, 
fndia. 


o .\niuuil iU'poii "1 the Hoai’d of 
Seiontitie Advice for India for 
lOllO-iil. Pii.'- As. ]'2. 

Issued by the Bo.ird ol 
SeientiHe Advice for 
In«!ia. 


'■) Note .'11 C.'lt'.ii .h, 

;ind Benii.i’i':. 

|). Dim. Dffg. Second : 

Kconoiiiic Botanist to 
the Government of ■ 
Bensjal. j 

llftigal .VereUi fiat Hook 
DepLt, i 'aieutto- 

7 Departiiuadal Ac-Tivities in 
Xf'rtliern I’enj.d. 

,1. X. JSarkar, Olfg- Deputy; 
Director of AgricuT , 
turc, Northern Circle, ‘ 
Bengal. 

Ditto 

s X<'iie tin diite ^pe(^ 

;i /n'loja/ Aijfic’illiirul .lu.irnol 

(ijnanerly) (In Kndish and 
Bengali}, Alareli A June, 19-2. 
Annual subscription B. 1-4: 
Single copy As. 5. 

Ditto 

Issiieii bv the Depart* 
inent of Agrienlture, 
Bengal. 

Ditto 

Sreenath Idess, Dacca. 
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LIST OF AGRICULTURAL PUBLlCATIONS-conld. 


No. 

Title 

.Author 

Where published 


Qenend AgricvUitTA — contd. 


10 

Jute ia Bengal (^^ow Edition). 

Nibaraii Chandra Chow- 
dhury, M.R.a.s, 

Messrs. W. Newman A 
Co., Calcutta. 

11 

Season and Crop Report of 
Bihar and Orissa for 1921-22. 
Price R, I, 

Issued by the Depart- 
ment of Agriculture, 
Biiiar ami Orisaa. 

Government Printing, 

Bihar and Orissa, 

Patna. 

12 

Prospectus of the Punjab 
Agricultural College, I.yall* 
pur (not for sale). 

Issued by the Depart- 
ment of -Agriculture, 
Punjab. 

Government Printing , 

Punjab, Eahore. 

\i 

Report on the Failure of llie 
Cotton Crop in 1019. Price 
Rs. 13.8. 

D. Milne, n.sc., Economic 
Botanist, Punjab. 

Ditto 

14 

Report on the Cotton survey of 
the Multan district. 

Haruani Singh, l. .4g., 
Agrioultural .Assistant, 
Lynllpur. 

Ditto 

lo 

Text-Book of Punjab Agricul- 
ture. 

W. RoberU, B.sc., and 
T. Faulkner, d.a. 

Civil and Military Press, 
Lahore. 

IG 

, Triennial Report of the E.xperi- 
mental work of the Agricul- 
tural Station, Landhi, tor 
the years lOlS-lO, 1919-20 
and 1920-21. Price As. 4. 

Issued by the Depart- 
inent of .Agriculture, 
Bombay. 

Yeravda Prison Press, 
Poona. 

17 

Triennial Report of the Experi- 
mental work of the Agricul- 
tural Station, Mirpurkhae, 
for the years 1918-19, 
1919.20 and 1920-21. Price 
As. 5. 

Ditto 

Ditto 

18 

Triennial Report of the Experi- 
mental work of the Agricul- 
tural Station, Larkhana, 
for the years 1918-19, 
1919-20 and 1920-21. Price 
Aa. 3. 

Ditto 

Ditto 

19 

Triennial Report of the Experi- 
mental work of the Agricul- 
tural Station, Sukkur, for the 
years 1918-19, 1919-20 and 
1920-21. Price As. 5. 

Ditto 

1 htto 

20 

Report of the ExperioientJil 
work of the Ratuagiri Agri- 
cultural Stations for 4 veara 
1916-17 to 1919-20. Price 
Aa. 11. ■ 

Ditti> 

Ditto 

21 

1 

1 

i 

1 

Report of the Experimental 
work of the Kumta Agricul- 
tural Station for the 3 years 
1917-1 to 1919-20. Price 

As. 5. 

Ditto 

i 

Ditto 



LIST OP AGRICULTURAL PUBLICATIONS 


641 


LIST OB’ AGRICCLTCEAL PUBLICATIONS- contd. 



Title 


Author 


Where'publiflhed 


GtMral AgriciiUur6 — contd. 


• 

Report of the Experimental 
work of the Ganeshkhind 
Botanical Garden, Kirkee, 
for tho year 1919-20. Price 
Aa. 2. 

issued by the Depart- 
ment of Agriculture, 
Bombay. 

Yeravda 

Poona. 

Prison Press, 

Summary of the work done on 
Jalgaon Farm. Bombay De- 
partment of Agriculture Bul- 
letin No. 108 of 1921 (in 
Marathi). Price As. 2J. 

Ditto 

1 


Ditto 

Tobacco — A protitablo new 
crop for Kanara District. 
Bombay Department of Agri- 
culture Leaflet No. o of 1921. 

Ditto 1 


Ditto 

Green manuring of “ Nagli ” - 
with “ San.” Bombay De- 
partment of Agriculture 
Leaflet No. 2 of 1922. 

Ditt-. 


Ditto 

Annual Reports of Agricultural ' 
Stations of the Madras Prei^i- 
dency for 1021-22. (For ot5- 
cial use only.) 

Issued by the Depart- 
ment of Agriculture, 
Madras. 

Cover n ID 0 n t , P r e s 
Madras. 

A' Soil Survey of the Godavari 
Delta. Madras Department of 
Agriculture Bulletin No. 83. 

i 

Roland V. Norris, P.sc., 
Government Agri- 
cultural Phemi.st, 

Madras, B. Viswanath 
and K. Kasinath 
Ayyar. 


Ditto 

: Villagers' Calendar for 1D22-23 . 

Issued by tho Depart- 
ment of Agriculture, 
Madra,s. 

1 

Ditto 


' Prickly Pear as fodder. 
.Madras Department of Agri- 
culture Leaflet Xo. 


Ditto 


Ditto 


oO 


:il 


32 


Report on the Agricultural ’ 
I'lillegc, Xagpur, Botanical, : 
Chemical and Mycological 
Research, Mabaraj Bagh 
Menagerio and Agricultural 
Kngineer's Section for ; 
1920-21. Price As. S. 


-lied by the Departmeut 
of Agriculture, Cen- 
tral Province- and 
Bcrar. 


Report '-n the Experimental 
Farm attached to the Agri- 
cultural CoUece, Xagpiir, for i 
920-21. Price -As s. 

Report on the Agricultural j 
.Stations, Western Circle, ^ 
Central Provinces, for I 
1918-19. Price \&. S. I 


j Government. 
! Xag[>ur. 


r>itto 


Ditto 


Press, 
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General Ayr*cttZt«re~contd. 


Wheic published 


•t uii IVuionstratioii Work I Issued by the Depart- I Government 
the Western (’irrli* I infant. 1 


in th(' Western <’ircle, 
Contraf I’rovinces. for 
IhlS-jy. f^rioe As. S. 


nient of AiiricuHurc, 
(.’entral Provinces and 


'M ) IvCjjorL on the Agricultural 
■ Stations in the Western 
Circle, (k'ntr.il I’rovinces, 
for ]!>20.-21. I’riro Ar. S. 


■15 ' Report on the Demonstiaiiun : 
irork in the Western Circle, 
C'entral Province?, for 102<>- 
21, Pi'ioe A^. S. 

:h) I Pepovt on ihe Asi'iculttir.al 
Stations in the Northern 
( ('irclo. Central Ihovinees. 

; for 1P20.21. Price As. S. 

57 : Ue]joi\ on the Dcmoir-stration 
’W'ork in the Northern Circle. 

' .C’entral Provinces. for 

; 1920.21. Price As. 

; Report on tiie Auriculturul 
I Stations in the Soutltern 

i Circle. Contriil l’roviiir-e=, 

! rnvl02n.2l. PrireAs. S. 

39 I Report nn the Dcntonsti-aiii.n 
j Work in the Southern 

1 Cirelf*. Centr.il Provim-i-. 

' f'.ir 192tn21. Prire As. S. 

Id ' Rnsiiiecrini Section .l the 
Oe.ntral Province-; Depart- 
ment :>i .^grieuiture Lcaf- 
I let. ('Hindi and Mar.nthi.l 


4-1 ^ Hife-purcha>e system of 
motor tractors. Central 
I Provinces Dep.anment of 

I Agriculture Le.aflet. fHinili 

I and Marathi.) 

42 I H(iU' canc growers can increase ' 

their profit^. Ventral ' 

Province? Department of 
.A^rienlture F.eafi;t. ^Hindi.) 

43 ' By-laws h-r Seed and Taliiq 

Association--. Central ; 

• Province- Department of .' 

I .Sericulture f. e a tt c » . • 

1 (Marathi.) 
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LIST OF AGRICULTURAL PUBLICATIONS —eontd. 


Tillr 


W’he/'o [)u Wished 


AQrkultarc — contcl. 


Wiieat MiitaWc t.ir dilh i-iajl 
districts Mf ^nitboru I’inlu. 
f-CJitral l*i'nvj\ict's iJcpart- 
(ueiit ot Ak^i'icultmv Lciillcl. * 
(Hindi.) 

iScasun ami O-'j) ni 

Assam tor I*iii.(- 

As. b. 


llcio.n ..C Uic d.ali.n Auniriil- 
tui'iil KNpofiuKTil 
for Iho year miditm 2I>1. 
March. 

ltc]i<.>rl oi the I |»j>ii >liill'iii” 
A'ai'icultma! K\|ut'iini-iii l 
Station tor tlv \>-.>\' *-ndi!i” i 
2 )]st Man.'h. 1 M 22 . 


lU'poM of til.- Karim-Miij 
.\‘_'riciiliui'a* lApiiiiiii-tii 
'Station for i !i,- yrat nniim: 
dl't. Manl). !!)22. 

I’ahli.-- of Ai:) iriiluij'al 

Statiflic' "t l.-iwir |t«ii)n;i 

for HUM-lM. 


Annual lIrpMi t- n' t io- \-.;i i- 
I uUiM.ii Siali-'iis. ihr Ami- 
('u)tiiral (.lu'iiii't, tho A.-jit- 
I uhural J-Aiyiin-i'i'. ilio !). •• 
noiiiic Jl'itaiii'i and ihi 
A'>i'lant Diifcl'-i- -d .Vj'i'i- 

l UltUli; U-)ftl"mo|.o_*\ ) 

tln' vn.ir '-ndril .|iinr. 

A'-'lluuhm.d Ca.h-nilar F-a- 
l‘.>22-2d (-'!)ly Ml Ihnmit’-i". 

llcvisii !i and i'']*i iniiim "( liji- 
•^vllalmv iljf A'jiuuhural 
('■olh-.v, Mandolay. 

lii.'tni'iion' .ind Iniullmj 
> atm < rii<hcr' fin JtnrnH’M'?- 

77 (’ Jnii'ii'd "I 

A<jr"'i'liiir<it Sill'!' fi!' t 

Annual -iiFt'criiition ll'. 2. 

/ Srieni'li'' .T.'dV 
(.Moinldv). Annual subscrip- 
(i ui 11>. t. 


Issued by tlic Ih'jmil- 
iiient nf Aui'ieulturm 
(.Vniial Provinces and 
iierar. 


[ssued by the Depart- 
meld of Lautl lletairds 
and A r i e u 1 1 ii r e, 
Assam. 

Ditto 


DIM" 


IhHo 


l-j.-ued bv the Deiiarl- 
meld of ScttleniiMiT.s 
and Land Peiaijdsj 
Ibii ana. 

U'lied by till' Dcjiart- 
• iici't of Ai:rii;iilturi'. 
Ijiirnm. 


i 


ihtto 


Ma-ii.i' Ami'-utliiral 
Student'' rnloti. 


Alliance Advertisin,’!! 
Ass'ieiation, Ltd., 
(.’aloutta. 


( o'veriinieiit 

Xaypur. 


Assam Seerclarial 

Printing Office, 

Shilloay. 


Ditt' 


Diu.i 



<.Ao\e‘unieiil I’rmliii'i, 
iiurina. Kamiooii. 


Ditto 


Ditto 


DiUo 


Ditt' 


Liteiaiv Sun 
Coimbatore. 


Der.a and ('o.. PrinlLM', 
Calcutta. 
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LIST OF AGRICULTURAL PUBLICATIONS— sonW. 


No. Title ! Author Where published 

__| 

General Agriculture — concld. 

.*)() j Quarterhf Journal of the Scientific Department Catholic Orphan Press, 

j Indian 'Pea Association. of the Indian 'j’ea Asso- Calcutta. 

I ■ice .\s. (i per copy. ^ elation, Calcutta. 

."7 1 Ponj)a. Agricullural College College Magazine Coni- Arya Bhusan Press, 

(Quarterly). Annual mittee, Poona. Poona. 

! subscription Rs. 2. 

oS ' JanrnaJ of the. M gsore. Agrlcul- Mysore Agricultural Bangalore Press, 

(nral and Erperimental i'nion Kx|>eriniental I'nioii. Bangalore. 

(Quarterly). .Annual sub- 
scription Rs. [1. 

BOTANY 


oO A Jl.indbook of Some South I Rao Bahadur K. Banga- 
Indian Grasses. l»rice 1 eburi, m.a., l.t., 

Rs. 4-S. ' Government Lecturing 

Botanist, Agricultural 
College, (..■oiinbat(»re. 

GO A Manual of Elementary Botany Kao Balnulur K. Banga- 
for India. Price Ks. 4. chari, m.a., l.t., Ciov- 

. ' ernment Lecturing 

. Botanist, Agricultural 

College, Coimbatore. 

Gl CViri'clation of Colour ehar.ictrrs <j. P. Hector, m. b.so., 
in Hic^e. .Memoirs of the Econotnic Botanist 

Dcjjartinent of Agrkiillmv in to the Cioverniiient of 

Imliii, Ikitanical .Serie.<, \’ol. . Bengal. 

\1, Nil. 7. Price 11. 1-4 "r ' 

U. Sr/. 


.Messrs. Butterwo"th i!t 
Co., Calcutta. 


Gov ernment Press, 

Madras. 


Messrs. 'I'hacker, S])ink 
and Co., Calcutta. 


MYCOLOGY 

i)i’ Coc'Uiut Bleeding i>i^(“as 1 .’. Bu.-;a s. SunJujuramau, , GovcriimonL Printing, 

Agricultu’al Reseaicli ln^ti- GovenimciiL Mycolo- I India, Calcutta. ** 
tute Bulletin -\<i. 127. ITice gist, -Madras. 

As. s. ^ ! 


fj3 Hehninlhosporium l)if,casc of Ditto Ditto 

, Rice. I^tis.i Agricultur.il 
Reseanli Institute Bulletin 
2vo. 128. Price As. 9. 

(j 4 .Some Couiiiion Fungoid Diseases P. C. Ivar, Mycologhral Bengal Secretariat Book 
oi Crops and their preventive Assistant. Bcnrriil." Depot, Calcutta, 

measures. 

(35 Note on Mildev. on Grajies and .Snndararaman, M.a., ; Government I’res.s, 

How to PieveiJt il. Madia.s (oivernmeiit Mveolo- i Madra.s. 

Department of Agriculture gUt, Madras . ' i 

Leaflet No. IG. ^ ; 

no Notes on tfio Linnt Diseases of R. T. I’earl, n..se., Mvco- ' (;Jovernnienl Press, 

.Jnar and Then Prevention. logist, (Viituil Pro- j .Nagpur. 

Central Province-s Depart- viiiee.s. I 

ment of Agriculture Leaflet. I 
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LIST Ob’ AGRICULTURAL PUBLIC/VTIONS-ron^fi. 


Author j Where published 

I 

V ycolo^y — coneld. 

07 A Simple Mothdd «if I'ldveiitinn K. 'P. Pearl, Ksc.,Myco- Government Press, 

j (if Smut in .luar. fleiiifi.l lou'ist, Central Pr.i- Nagpur. 

I Provinces l>e{w,rtment of viiices. 

■ Airriculturc LeaHet. 

ENTOMOLOGY 

fix j Now and Hare I ndian Ofloiiiita Mn jor K. Fraser, I. -Messes. Thacker, Spink 
1 in the Pusa t.'dllccti'jjj : Fur- & Co., Calcutta. 

; tlier Notes i»u I‘lnn<j<;y|i]ia. 

I J.ai\ a\ Momoii'^ of Ibo L'c- 

I partment of -^j-riculturu in 

I India, Entomological Series, 

I \'ol. Vir, Nos. 7 A s. J'riee 

I R. 14 or I s. tW. 

! The Weevil I'aurm ■! Snuth ! T. \ Pamakrishna .\yyar. G-i\-crnnierit Printing, 
Iiiiiia with Sjiocial lefcioK c | u.\.. f-'.n.s., India, Calcutta, 

til species n1 Hi.-onumic im- i As'istant I'Jitonicilogist. 

piirtance. Ptisa .\gri('ulturai | Padiw. 

I Kes&tieh Institute Pulielin i 

i Nil. K'a. i'liccP. 14. j 

7U j Insert Pests nnd (a-iici-.il I’. * Sen. Kutojii(.|<iai<'Hl Bengal Seeretarial. Puok 
Moasures tor Preveiitinji aiiii .Assishim. Knioal. l)ep(M, C.'ileutta. 

riHinedy (in Napali. ) 

VETERINARY 

A. I'ool. M.h.c.v.s., ! Government Phntin-, 
tfiV-.'. Director and First' LiuUa, CalcuMa. 
liacteii-iliiiist, liupi'- ' 
ii;il Baetcriologicai 
Laborati.i v. .Muktesar. 
and T. 'M. Doyle. 

K.K, ( v.s.. Veterinary 
nilierr. tliiktesar. 

1. liranford, M.K.c'.v.s.. Ditto 

.■siiperinieni.Ient, Guv- 
tvnmeiit Cattle Farm, 
liissAV, and F. Newell, 

M.C.. M.I’..C.V.S-. Pro- 
tes'oi. Punjab Vc- 

triiiiaiv College, 
l-al*"ic- 

1 . \ . rviklo. i-Ac., y.D.ii. ■ (Vvcinmont. I’re?.^, 

(1.1. AuiKultural Col Nagpur. 

Irec Lkiiry. Nagpur. 


Dill.’ DuU* 


Preparation of Am i-t-iniU-r]M'>l V 
Sequin U'ino AnimaL 
niiideritc susirptibility a-i 
\'irii8 Producer-. I’art 1 — 
BulfalocN. Piis.i .\gricui' 
turn Reseaivli ln>tituir Pn:- 
P'tin N'’. l-'d. P)i‘'>- .V-. 1-- 


I'N't'ding experiment- .n (m,v. 
cMiinent ( Utle I'-un). lli- ai'- 
Pusii Agrieuilural Reseaivti 
iristitiiTt; liidU'tiri N'-’. Id". 


T:5 Feeding ami M.ui.ieeiiumt ■ t 
^ oiirui Stuck C(’ntr.d Pro- 
vinces Dcpaitmeiit of Agri- 
einture Puileliu N". 14 "t 
102J 

74 Value >4 a t'ood Hnlh t'l'ntral 
Piii\inces Department ef 
.\griciilturc Piillelin N". !•' 
of l'J22. 
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To 

Improvement of Cottle f"r 

Draught and .Dairying. 

Central Provinces UeparUnent 
of Agriculture Leatict. 

S. T. D. WaUace, n.se-. 
Nagpur. 

1 Covernineiil Pres.s, 

I Nagpni'. 

7G 

Better Cattle. Centra! Pro- 
vinces Department •! .\gri- 
eulture Leaflet. 

Ditt.. 

: Ditto 
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Notes on Clnnclers and Kpi- 
y.ootie Jjvjnphangitis. JLirina 
Veterinary Department Note. 

Veterinary Dcjiartmenl, 
Burma. 

1 Covenuneiit Printing, 

Burma, Ilnnguun. 

*8 

Cattle Breeding and Pe.iriiig. 
(lu Biiglish ami iiuiiucse.) 
Buraia Vctcrinaiy Deiiart- 
lueiit Leaflet. 


Ditto 







